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Fights for Lit 


HROUGH the long Nowember 
afternoon, rain pours down in the 
Nlaria 
Waxing the paving stones 
the 


biack topenat, pushing a 


Abend vers, 
A man 
Wrapped im a 


| Campo Santa 


CrOssé@s SLT 
cart ane 
cming ina melancholy voice, “On 
Mm On 


=m, 


breiio! GOmobrelia the fucacde o 
the church, pigeons huddle under the 
Limp wings of a marble angel who 
Rain teems 


now, in puddles. in pools, and makes 


ceems to be Weeping 
askem of circles on the surface of the 
rand (anal, where a black gondola 
pitches its way toward Dorsocuro 

“ign gid, the hich water m 
The wore Passes cpuerh Hemis modi, 
eves scan the jevel of the lacoon, bul 
without fear or excitement, for floors 
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have become a dismal way of life for 
Venice The people of the Cannarecio 
district quietly move their things 
UpSLirs—il Chev have oon upstairs 
In rloom an ill 
wind—the strocco—piles heavy tices 
towarrl the city’s foundations. You 
stannic 1 storm drain nea 


basilica of San Marco; a dark pool 


the gatherine¢ 


the 


Fe he 


gistening with oil, wells up over 
VOuUr boots. Swittly it soreads into a 
pond; the pond widens to 9 wine- 
It seems that the hue 
Piazes San Marco is 
merging unter the ston 


its Chow sanict-vesrole history 


rippler! lake 
SHOW Sub 
welght ol 
gEoIng 
down bke on enormous stricken ship 
The tide crests over the pavement 
Lite sitcams under the 


pie eal, 
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In its battles with the ¢en, 
Venice his tritemphed 

far, But now foods arr 
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eroding the defenses of this 
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The sea rises, the land eink 

4 el | dah err te r efor 
ttnikes, Water smothers the 
Piazza San Marco, heart and 
wil of Venice. srl invartes 


the basilica (left) and ad- 
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arches of the Dogs’ Palace, races past the 
arcades of the Sansovino Library, spills 
through the cdeors of the basilica in a gushing 





fall, and swallows the gay vellow and orange 
chairs of the Quadri cafe. With a handtyl of 
the curious, vou wide toward higher ground 
Most of Venice, which has memorized the dif- 
ferent ceprees of disaster, has gone to ber 

Thus it may happen on any day in autumn 
or winter, Engulfing tides, rare in the past, 
now surre over Venice reqrularly—Aj0 times 
since 1260, That recurring whiplash of wind 
and water is, however, only the most visible 
of many afflictions besetting the «tilllovels 
Qucen of the Acriati 

She is sinking, slowly but very surely. Pal- 
lution cats away at fer marble sculpture, 
darkens the vast canvases of her great mas- 
ters. She creaks and cracks anc falls apart 
from plain old ogee. More and more young 
people desert the city, driven out by damp 
and dreary ground-floor housing, drawn by 
the lure of div, inexpensive moder apart- 
ments on the tnoainbanc. 





Rivals Vie for Venice s Future 


Politically, they remain Venetians. Por the 
rovernng unit, the commune af Venice, em- 
braces two places—the old cliv, curled like a 
crenellated creature of the sea in its lagoon, 
and the brawny crowing town of Mestre near 
the northwestern shore, with large industrial 
zones at Moiorghera, figured by oil refineries, 
factories, belching chimneys, and rusting 
ecray. Hoth beauty and the benat have laid a 
claim to the future of the commune, and those 
claims seem mutually exclusive. This con- 
frontatton between reverence for the past 
and industrial progress has more than once 
paralyeed the city’s will 

So runs the litany of related ils, all too 
familiar to the modern world, but one with 
a particular polznancy in the city that scholas 
Bernard Berenson called “man’s most beauti- 
ful urtifact.” Is she really doomed? Will the 
wunting splendor that t hers alone retumn to 
the waters from which it rose? 

There & no denving the possibility taut, 
without man’s intervention, the sea will m 
deed claim Venice within a century. Vet, after 
several years af watching, | belleve the old 
serenissima Kepubblica, the Most Serene 
Republic, 3-20ing to outwit her fate 

Stie will, at the least, make a fheht of it A 
spirited! international effort has already re 
stored) 30 buildings, inclucdime half a dozen 
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As if cringing from the Hood, the “four 
princes —probably fourth century Syrian 
Witirs—witness 2 mating ide from their 
corner a San Marco. Early merchants jane 
eoldiers brought home a wealth of such 
euyvenirs to ecloriy the basilica—and Venice 


Caught with his boots off, a Venetian gets 
o jHery back ride through a November fool 
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To present wilting up af ther 
lagean curly Venetsarn diverted 
the Firenta, Sele, ant Poawe Beers 





of Soa “By Titan: He lived around the 
corner. here, a few hundred vards that 
wat. Titian, that is. Jf he came in here night 
now, he'd know jist where to sit.” 

Onlv one of several class showcases in the 
plaice Was empty, a larre one neara window 

“There,” said the count, pointing, “was the 
most marvelous collection of porcelain. I had 
to move it Look bere” We went to the win- 
uw ane vared wt the looming wall of the 
church of Santa Mann Assuriti dei Letsuiti, 
cracked and threatening just across the canal 

“You walk in that church, it goes boom, 
boom, boom. The waters have eaten a grew 
hole uneer it That wall, ifit ewer fell, would 
have «mashed all my lovely porcelain.” 

(One has the feeling thal nevlected| Venice 
herself might crack In the clumsy hands of 
change. The city was built just out of the 
reach of the hivhest tickes, one to four feet 
above mean sea level. She sorvived because 
her ariateccatic rulers unclerstood ane re- 
epected their unusual environment. 

The long curve of the Grand Canal is in 
factan ancient channel between islands; most 
ol the canals are deepened passages between 
the 115 lanl on which the cily took rook As 
long as the lagoon remained the same and the 
movement of the tides was predictable, Ven- 
ice's margin of safety was small but amaz- 
ingly durable, 

a rare Each Vat the Maren Narrows bs 
another fraction. In the past 30 years Venice 
has slipped two inches closer to oblivion every 
decade, a process that would destroy her with- 
in the Lifetime of living men. 





Many Forces War on Venice 


Yel the entire question of what is wrong, 
and what must be cone to correct it, is sur 
rounded with controversy and speculation 
Thousands of jobs and millions of collars are 
at stake, for the future of the port and of the 
industrial complex at Marghera will depen 
upen the steps-taken in the lagoon to combat 
the sinking aid the sea 

When Il asked Dr. Giovannt Marafh, head 
of public works for Venice, about the sub. 
sicence, he smiled wanly and said, ~The 
goon is treated like a military secret, but Ican 
tell vou what is known. 

“The Venice region has been sinking for 
a very, very long time. The sea level-is also 
rising all over the planet, due to the melting 
of the polar caps. These two events account 
for only half the measured shrinking of our 
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forces are ale al work” 

Crne solid suspicion shared by most ohserv- 
ers, and supported by cores drilled in the 
Lawoon ted, is that much of the sinking 1s due 
to the mammoth thirst of meustry for fresh 
waiter. Same 70 wells at Marghera wlone bring 
up billions of eallone every }ear. 

“Huge pumps are buried in the ground,” a 
conservationist told me, “and thev have been 
drawing the water table down at o fantastic 
rate, between thirty and fifty feet since indus 
trindization bean, The substrata of sediment 
under Venice has bowed and the ground sub- 
sided, and it impossiile to push it up again 
by pumping water back in. We have lo-stop 
pumping now and live with the damage that 
has been cone.” 

Meanwhile, in an effort to reduce use of the 
wells in the Marghera arca, privale industry 
has begun construction. of its own 12-mile- 
lone aqueduct from the Sile River: One of the 
proposed items in the pending legishalion 


salety margin. Other 


fy ed 


would provide a contribution to this scheme. 

Will Venice stop sinking once the pumping 
stops? To answer o host of such difficult ques 
Hons, the Independent but government-sup- 
ported National Research Council (NRC) has 
turned to modern man's best frientl, the com- 
puter. This particular computer lives in high 
ctvle, ina palace on the Grand Canal no less, 
attended like amodern dowe by earnest young 
men in white jackets. 


Tides Hold Kev to City's Survival 


Amid the baroque splendor of a large room 
in the Palazzo Papaclopoll, | talked with Dr. 
Roberto Frassetio, the aRRropHat ey cy TIMe 
scientist who heads the Nec s Laboratory for 
the Study of the Dynamics of Large Masses. 

“The physical problems here are all re- 
lnted.” be sail “The subsidence is the critical 
factor, certainly, but another danger & a 
chanie in the hvdrology i the lavoon in re- 


cent wears. The sea 1s coming tn foster now.” 


Meatianal! Cremerapec, Natennwber [O72 


Labyrinth of canals laces the 
center of Venice, The city's main 
boulevard, the Cernanmd Carnal, 
snakes past dozens of palaces 
and churches 


To keep out the sea, centuries 
Od homes of Venice emplos 
Inzenions stratazems. When the 
water level wes 39 inches lower 
than itis today, a laser of-stone 
Rept moisture from rising into 
the poriuas brick walla, Naw 
OWT?eErS Must rater fret thors to 
make them habitable, Some in 
Sef lead sheeting to stop the 
ecopare if water inte the brick 
Here plaster has been crombled 
bv the Wakes af motorbouts, 
which for outgumber Venice's 
4) remaining condcdolas 


Dr. Frassetto’s laboratory has carefully 


annlyred the three basic factors, each of mas- 
sive power, that combine to. produce Venetian 
tidal levels. The computer reviewed data on 
Adnatic: tdes and discovered a free oscilla- 
tion in that sen—something like water rock- 
ing in a bath, This movement is superimposed 
on the regular tidal flow resulting from the 
pull of the moon's and sun's gravitational 
Aelds. Anc there is the sirocco, bulfeting the 
shallow sea: and driving it to sureing levels. 
When a combination of these forces is pulling 
in the samme direction, they create an over- 
whelmingly powerful force, as on the unfor- 
rettable fourth of November 1966, 

“Cn that day,” Dr. Frassetto said, “there 
Was a terrific storm ragmge over most of 
northern Ltaly, the same one that deluged 
Fiorence. It fllecl the rivers and pumperl 
water through them into the sea around 
Venice. The engine for the disaster, though, 
wos the wind, blowing steadily for days until 


Fence Fights for Life 
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it mounted to a funous 60 miles per hour 
That violent wind out of the southeast created 
i surge of water six feet above normal tide 
levels, locked it against the citv, and hetdl it 
there for }2? hours. Thank God, thourh, the 
tides at that time of November were in a low 
phase. Had the tides been ina high phase, we 
would hove hac pot six feetof water above 
normal but as much as mine. Venice might 
have clied thot dav." 


Electronic Seer Foretells the Future 


The knowledge that if could happen again 
is the nightmare Venice les with. One of 
the Nec lab’s priority items was the construc 
hon, with the coopermtion of [aM experts, 
of an enrlv-warning svstem 

“What we can do now,” said one of the ex- 
perts, “i to tell the computer what & going 
on in the Adriatic alany given moment, and 
then ask it what will be going on inside the 
lagoon at Venicé si hours from then.” 
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less sta Here in centuries pust were bastions 
rusting the mtersectrons between channe!s 
ut new many are deserted. Lazzuretio Ve 
thio and Santo Sorte cromble away in 
wieetls nfl broken bneks Same fiands th 
ire not abandoned have been given over 1 


wes that add to the melancholy of the regio 
Pi Paes 15 They home for fence | eee) ee Sun 
Servolo looks across toward San Clements 
both mental hospitals: [t t as though the 
once-wicked Venice of Loaasanova, putting 
way her masks and costumes, fas tumed 


KE a penitent to works of Merc 
Tide Runs Out Like a Rocing Stream 


devon the Shalamecco inlet | stopped 
at the town of San Pietro in Volta, and wan 


cered isl t miortab 1” hchipses j! itritec| it 
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Benedetto Schiayon introduced himsell 

‘lt is a fepo,” he said, running a great, 
brown hanel down the «mooth runwale tla 
fimt-bottomerd, hoalfdecked Oshing boat. "A 
very old Venetian desig 

We walked through the clark snmecd into the 
gunk light af late afternoon and looked out 
crass the water, but it wae ni ner still: i 
flowed with the speed of a mountain stream 
l expressed pstonmhment 

‘The tide running out throweh Mialamo 

ie 


co,” he said. “Now always faster than before 


In thirties minutes of crvetie change ha 
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Gi. NATIONS leave autiobtograpiies 


ra ierr ants, tard 1OLecentury critic Jolin 
Ruskin, Nowhere ty this more teve than on 
lenice, a community created Oy merchants 
und seafarers. 

Ab first, the republic looked east to Lie 
Cimnstian capital of Constantinople, ts 
ruiding star on all things beautiful. Following 
that eh, Venetians clothed thew own 
Bysantine basilica of San Marra in carments 
of stining mosaic. [mn one of ifs 13th-century 
chpalias lefi | the story af the creation 
unrolle in 24 episodes; Lhey appear counter 
clockwise, beginning in the top panel of Lie 
inner ring. Tiny squares of gold leaf under 
giass form tie glistening Oackeround 

Crless drastic steps are token, hall the 
city's FOO works of ar! tall De dimeged 
or desteyed in 30 vears by pollution, dumidily, 
and decay. The dolorous warning cames 
from UNESCO, the Cntted Nattons cultural 
organization, Accepting the challenge, prrvate 
eroups in harope and America fave already 
wided the flalians om saving 40 pilares, 
Frorefes, aud fraternal falls, and retiorineg 
more fie D500 porntings and wrorals al a 
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HIP OF ST. MARK sails on 1m an 
exquisite jeweled ¢name! (below), a detail 
from the Pole a’Oro, the gold altar screen 

of San Moree. Je AD &28, Veneto 

ietend fia uf, cnierprisine mere nls stole 

St. Marks body from Alexanaria and 
frongal i to Venice, Prowd criisens rated 
fhe basilica lo enshrine Ue evangelists tomb, 
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LA DOM ah, eteiel Dot 
before Si; Afark, as in thes 
[kth-century eald coin (left), 
bul he expected homage 
from other men (belote) 
Here methe Caolleeio hte 
recetocs ambassadors, 
peliitogers, amd Iai ‘cLers 
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BODE OF ANGELS AND OF MEN, Venice 
holds treasures thal lay bare Hie mediewal sate 

and the Rengissance mind. Fashioned in mosaic, 

a sin-iraed mee on a San Marco vault reflects ie 
irival yearning of the (ith century. The revived 
focus on man tthe Tih century uw bastrated 

in Leanarde da Vincri drawing of Auman proportions 
—1 denen wed today asa symbol of the unity 

of wun and the warverse. 
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HINING WIiTH TTS O}W}!S LIGAT. “Enihraned 
Madonna and Child” in plete ns the basilica of Sania 
Wort Gloriow det Fron, for which i was pointed in 
1438. Giovani Bellini cought the play of Gent on rick 
fabrics, on flesh, iid ON FOE BOSC — ONS 
effects made possible by the wie of oil paints and colored 
Diaere pred. Poarnled ony ei ha thoace carued on Hire 
tilded wood frame; cheers of lanes ape apprar a thts 
sides, aadine to the realize, St. Benedict's direct stari 
cranes the wewer Inte bie Hilarpiece chit Sor are 
than fifty veers, Bellon tavght He next generation af 
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(Cominued from page 607) 
occurred in the lagoon. Dozens of barene had 
appeared, their wet mud glistening like the 
humps of whales; fishing weirs that had been 
submerged stood out stark and wet; boats hard 
come to rest.on the mud; men walked, with 
hoes and buckets, to harvest clams. 

“The barene here used to be covered with 
grass, the old! man said, “but in the Ist 
fifteen or twenty vears it has all changed. 
Now, nothing but mud, and fish that reek and 
taste so bad vou spit therm out of your mouth. 
[tts the same with the boatyard When I was 
young, my tather had fifty or sixty men at 
work here, Now look, vou came in a plastic 
boat through a dying lagoon” 


Rivers Diverted for Defense 


Centuries ago the Venetians of the re- 
public regarded the lagoon as their fortress. 
Fearful lest it fll with silt and expose them 
to mainland enemies, they diverted the Brenta 
and other vers that once flowed into i, 
leaving only a trickle in the old channels 
lt was a tremendous engineering feat But I 
learned from a city engineer responsible for 
the Venetian water-and-sewer system that the 
old, dead rivers now create a serious pollution 
probler 

“One thing that 1 poisoning the Ingoon,” 
he told me, “1s agriculture, in the form of fer- 
tilizers and pesticides washed down the old 
river channels during heavy rams. Likewise, 
emall streams flowing into the lagoon contrib- 
ute to this problem. One of these is the Mar- 
zenego, Which bow brings not only domestic 
waste from Mestre, but also a great quantity 
of agricultural chemicals." 

Don't the Venetians themselves, with their 
lack of sewers, dirty their own bathtub? 

“The canab are far more polluted now than 
they were 400 vears apo.” the engineer ex- 
Plauned “With asmaller population, the tides 
working tke brooms, the water clear and 
pure, there was never a problem in old Venice. 
The first piped water system was installed in 
i884, and five veors later we had our frst 
pollution problems: Even though about 60 
percent of Venetian houses now have septic 


avstems, they still empty directly into the ca- 
nuils—and these days they empty detergents 
along with evervthing else.” 

Building gates at the Jagoon's three inlets 
would interfere with the city’s natural sewer 
avstem, Thus one solution leads to anather 
problem, a round robin that introduces what 
a friend called “a particular humility” among 
Venice experts. How did it all start? 

‘The Venetians of the republic understood 
perfectly that the lagoon was their very at- 
mosphere They established a commission, 
the Magistracy of Waters, with almost divine 
futherity. Lf it failed, the remedy was quick. 
“Here 6 a Magistrate of Waters,” said the 
dope as he introduced anew commissioner to 
the position. “Weigh him, pay him, and if he 
makes a mistake, hang him.” 

At vone time there was 0 prison sentence for 
putting so much asa pole in the Ingoon with- 
out permission, Debris might gather around 
it and start a swamp, the Venetians said. It 
was even forbidden to talk whout the lagoon, 
a tule probably based on military security, 
but under which, one evnic remarked to me, 
the whole of Venice would now be in jail. He- 
hind the talk, though, emerges a tale that 
began tear the end of World War l, when the 
ancient city was at her lowest ebb. 


Troubles Expand With Industry 


The 18th century had been idledd away 
with the buffoonery of carnivals, when all 
Rurope came to play in the licentious at- 
mosphere that provided both a living and a 
wit of life forthe once-noble city. During the 
next century her French, Austrian, and 
Italian masters did littl to give her economic 
life, other than inserting a few ughy factories. 

In 1917 three wealthy ane influential 
Venetians came forward to lead a trenais- 
sance. Conte Giuseppe Volpi, Conte Vittorio 
Cim, and Senator Achille Gagma beheved 
that the salvation of Venice lay in building 
factories accessible by ship, They looked to 
the mainland and two small towns, Mestre 
and Marghera, where no more than 20,000 
people then lived. At Marghera they filled in 
the lagoon and located Industrial Zone 1, to 


Glorious visions of a genius, recently restored paintings by Jacopo Tintorette enrich 
the great hall of the Scuola di San Rocco, “The Resurrection of Christ" hangs on the 
wall, a mirror reflects Old Testament dcenes on the cevling. The artist, with broad brush 
Hirokes and “farieso eatnstqumo,” finished 25 huge canvases here in six years: One art 


historian accused him of painting with a broom, 
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National ticographic, November | 972 
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Clountess Strives to Save Tradition 


“During fre lifetime, loontessa Loicomng 
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smoking refuse, wrinkled the air with its 
fires, and through the distortion I saw old 
Venice, her clistant campaniles floating like n 
dream of beauty at the rom of vision. 

“The lagoon has been humiliated and 
wounded by man,” Signor Rosa Salva said 
‘In the davs of the republic, everything was 
marshland, shallow, circutious, from the 
Brenta to the Sile. The tide filtered in and was 
softened by the twists and turns ane sponeed 
up Ov the barene. Now many of the mudJlats 
have been filled for indusiry, great areas 
have been diked for fish ponds, deep channels 
have been cut We have invited the séa to our 
doorstep. I don't need a computer to tell me 
the result.” 





Mirration Creates Another Dilemma 


fhe managers of Venetian industry, 
wounded by sharp blows in the press and 
hounded by conservation groups, feel badly 
put upon Giangiacomo: Pancino, the presi- 
dent of @one 3, an expansive and voluble 
man, poured a brandy and pronounced, “So 
many countries want to save Venice because 
they have ruined their own." 

He went to the window of his office. San 
Marco's campanile was rose and cold in the 
twilight behind him. “Vou are looking, sir, at 
A despised man, but am | less a Venelian than 
the rest of them? To many, Venice is this, 
What wou see, But Venice does not finish 
here, in the historic center, The city continues 
on to the mainland. Other countries have 
the luxury of thinking of Venice only in a 
romantic They want to 
and | peree it would be a crime to destroy 


Te eave her. 


Ludiconce and actors in their own 
drama (lef, Venetians hear a cis 
national lewislatiaon io 
A proposed! bill would 
assure 4%) million dollars to help 
Haine a sewer system, mobile dikes 
af lagoon entrances, and residential 
restoration. Venetians also scek im- 
proved transportation—a subwar 
or menor), 
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nie) then cry 


“For love alone—that’s why the 
canals were conceived, goniiohers 
proclaim. Lacking the privacy of a 
rondola, this couple ind their own 
world in a weperciio, of water-hus: 


Fenice Fights for Life 


any of Venice's beauty or her great treasures 

“But Venice has to live. She has to work. If 
people have left beautiful Venice for ug 
Mestre, tt is because of need, and desire for 
cars, comfort, and freedom. But thev are still 
Venetians. A lot of other people take their 
lace, people from outside who can-afford to 
enjoy the beauty. But if everyone who goes 
6s Venetian, and everyone who comes-is not, 
what happens to Venice? 

“They say that filling im the barene for 
Zone 3 has disturbed the equilibrium of the 
lagoon, but who really knows? If it is true, 
that's the end of fone 3, as far as ['m can- 
cerned, but not until someone knows for syre 

“T'll tell you something.” he continued 
“Without industry, we are all deal here 
Eweryone will leave but the tourists. Do we 
want to leave Venice a5 a place that is only a 
weekend haunt for the rich people of the 
world, or ts o place that is truly alive?” 

Qn the Feast of All Souts, the people of 
Venice gather chrysanthemums from flower 
stalls along the wide walk called Fondamenta 
Suove and board a free beat for the short 
pisave to San Wlichele, the isle of the dead 
All day the boats pass back and forth be- 
tween the citv and the walled island, its many 
graves shaded by magnificent stands of tall 
ereen cypresses, The famed composer [gor 
Stravinsky lies on San Michele, and I thought 
I would take some flowers to his grave 

(Jn the boat, | chatted with an old woman, 
heavy set, tuddy, and sad of visage. Her 
rolden flowers, wilted and tinged with brown, 
hune straight down from her lan 

“Pima Venetian,” she said, “Tf Venice sinks, 
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Tsink with her, Vou've seen the statues, how 
the murble rubs off on -wour fingers? Veniwe 
rubs off on you and you cant wash ber off.” 

She gazed across the lagoon, toward the 
distant trees and towers riding on the haze 

“TL marned aman from Burane,” she went 
on, “and hat) three dauehters and two sons 
One of my daughters moved away, over 
there.” She pointed to the mainland. “She 
pays 51,00 fire a month for a decent place,” 
At 580 to the dollar, that-comes to rowghly 
S85. "In Venice, a decent place costs 70,000 
to $0,000 tire, How can Venetians liver I 
don't know. But how can they leave?” 

That afternoon I wandered the sunlit 
cemetery, through a marble suri of names 
‘ntirely, unequivocally Venetian (page 625) 
Itas m2 port of the Venetian character to be 
fastened to their city, to the memory of the 
Serenissima, to their lagen, te every stone 
and every ridge and every cat that prowls 
at michight. Yet, in sad fact, almost 70,000 
have left in the past 20 veors—inclucding 71 
percent of all those under 43. 

“It is the first problem of Venice,” Mayor 
Giorngde Longo had told me “Not the high 
tide, but the exodws of young people. There 
ture now dnly 122.000 souls lettin the old ctty. 
People leave because there are no comfortable 
hones to be hal at a reasonable price. Re- 
stored homes in good condition sell at a- 
tronomical prices. Even with wet feet, every- 
body wants to live in Venice! But not in 
damp misery.” 

Wartime Refugees Flocked to Venice 

One architect, disturbed by the paradox 
that it is impossible to find a place to jive in 
a city that haz lost a full third of its popula- 
tion, turned up persuasive evidence that 
these who go are fleeing badly overcrowded 


housing or ground-floor apartments subject 


to the curse of floor waters. 

“They all came here during the war,” 
he «aid. “They knew that not even o mad- 
man Would bunb Venice. The city was 
overcrowded,” 

The architect sail that the great palaces 
are also underpopulated several months of 
the year—“a few old people rattling around. 


Some of the palaces have never been on the 
market, never, in a couple of centuries.” 

Lasked a friend who lives ina comfortable 
apartment near Campo Santa Maria Zobeni- 
go about the outside of her building, which 
was literally falling off. 

“There are three owners inside,” she saicl, 
Yen we would all have to agree, and then get 
the necessary permissions from the city 
government, and then spend a fortune, and 
then our taxes would go straightup. Letit fall” 


Talented Briton Comes to the Rescue 

The illustrious basilica of Santa Maria 
Glorigsn det Frari, named for the Lesser 
Friars af the Franciscan Order, holds in i 


vast interior the revered monuments of 
Jacopo Marcello, killed while leading a 


fleet against the Turks, of the sculptor 
Canova, of the immortal Titian, and of many 
other heroes of arms and culture in the Vene- 
tinn puntheon. Among its artistic treasures is 
a marble lunctle over the exterior cloor of the 
Corner Chapel, a Virgin and Child flanked 
by angels, a work of art so exquisite that it 
was once rumored io have been mace by an 
artist from Tuscany (preceding pages). 

I found the doorway covered with a poly- 
ethylene skirt Inside, ladders led upward 
through a scaffolding to a platform where a 
white-jacketer] man and two women scemerc 
to be preparing for an operation. The man 
introduced himself as Kenneth Hetrpel, an 
expert im ort restoration from Loncion’s 
Victona and Albert Museum. Before us the 
Virgin and Child made a forlom appearance; 
ush-black bands mnarled by corrosion ancl 
faces blackened by pollution suggested an 
unknown tale of some terrible leprosy. 

Mr. Hempel patted the head of the Ma- 
donna “I'm afrail she's an old-age pensioner 
as well,” he said. “After all, she was here 
before Columbus discovered America.” 

He adjusted his face mask and turned on 
a machine that whirred like a mixer. Then 
he held a pencil-thin tool that resembled a 
dentist's ctrill, manipulating it as carefully as 
a surgeon across the cheek of the Virgin. As 
the grime and black disappearect, the lustrous 
marble emerged. 


Fragile mementos of bygone splendor, Renaissance goblets such os these graced the 
banquet halls of English lords and India’s Great Mogel. As the glory of Venice faded, 
craftsmanship declined. Now glassblowers on the ishand of Murang create souvenirs for 
tourists, who come in ever-growing numbers during Venite’s glorious Simmer season 
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National Geographic, Novernber 1972 
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“It's on ingenious machine, something like 
i sundblaster,” Mr. Hempel said. “It shoots 
out minute vlass beads that bownee off the 
marble rather than cut.” | 

No church facade or outdoor statue in 
Venice has escaped the terrible stane cancer 
that afflicts the marble. It sometimes seems 
as though heaven itself had collapsed and 
sent tumbling to earth a legion of cracked 
angels, faccless saints, and crumbling mar- 
tyre. Though there are some promising e- 
velopments, no completely reliable cure has 
vet been found 

“The Venetians emploved Istrian, Carrara, 
amd Veronese marbles,” Mr. Hempel said 
“They are all basically made of the same 
stuff, calcium carbonate, What happens is 
that sulphur oxides dispersed inte the air by 
the burning of coke, coal, oil, and petroleum 
mx with moisture and form an acid that 
comes into contact with the marhle. Any soot 
in the air becomes involved in the whole 
thing and encapsulated A chemical reaction 
takes pluace—tfinally a small piece af marble 
blows off, anc we've got stone cancer.” 


Cun Factories be Blamed? 


Most Venetians are quick to point accusing 
fingers at the samokesiacks of the petro- 
chemical and coke factories of Marghera 
UNESCO estimated that cach vear the in- 
dustrial zones release more than 15,000 tons 
of sulphur oxide into the air, and it falls-on 
the islancls of the lagoon, like the quality of 
merey, unstrained, Or does it? Other experts 
explain that the prevailing winds are from 
the sea, not from. the land, and if anvone is 
vetting those acic-laden clouds, it i probably 
the Paduans. 

The once lucid air of Venice is, in any 
event, a heady chemical brew of salt-laden 
humicditv amd various sulphurouws pollutants 
arising from a vanety of sources—industry, 
motorboat engines, and. above all, heating 
units in hotels and homes that, until pee 
hibited! fram doing so two wears ago, burned 
the reeking crure oi) that gives much of 
urban Italy its distinctive odor 

“Tt all started.” Mr Hempel said, “when 
the old Venetinns cooked their fond and 
warmed themselves at their fireplaces.” 

And it continued tntil Venice, before the 
disaster of 1966, was like a-noble lady dying 
a lingering but a genteel death, something 
like Camille's But on that singhe November 
cay, she aged a century 


Peace Fights for Life 


“In a way, though, the great storm was a 
blessing in disguise.” saicl Professor Fran- 
cesco Valcanover, the Superintendent of 
Works of Art for the region. “We were at last 
able te do some things.” 

One of the first things he did was open a 
large ort-restoration laboratory In the aban- 
doned church of San Gregorio. In the vears 
since, many famous patients—wrinkled and 
cracked Titians, stained Tintorettos, grimy 
and splotched Tiepolos—have passed through 
the hands of the experts who work there. 


Tintoretito Made Haste —Muaznificently 


In ot least ome case, the ort healers have 
had to make a five-vear-long “house call,” to 
the Scuola di San Roceo, where Tintoretto 
performed ane of those feats of human en- 
deavor that stagger the modern minil. 

Contessa (Juerina Querini, a charming 
woman who works at the special laboratory 
set up in the Scuola, told me the story 

“This was one of the six Scuole Grande of 
old Venice. They were religious ancl charits- 
ble fraternities, often quite rich, and gnarl 
patrons of the aris. When the great hall up- 
stairs was finished, Tintoretto started paint- 
ings for the ceiling. Two years later he offered 
to complete the senes and decorate the walls 
In exchunge for 100 ducats per vear for the 
rest of his life. The deal was made, ond he 
painted like a fury for the mext four years. 
Have vou seen what he did?” 

Viewing the Sistine Chapel offers the only 
comparable experience to mounting the pm- 
mense marble stairs of San. Roceo, catching 
the first glimpse of a distant glory of paint 
and goled, and stepping fmally under the huge 
celine on which masterpieces march, row an 
row, separated by gilded and intricately 
carved molding (page 621) How could one 
man do it at all, much less.in six years? 

“Ele was ino hurry,” the contessa said 

In the laboratory a number of the paintings 
were being backed by new canvas, cleaner), 
and retouched. That close, I could see the 
furious brush strokes, the blurring of line, the 
repainting that had resulted from such pro- 
dizious labor A hand wth sit: fingers. Let it 
be. A lenge swerd in an angel's hand, but at 
the wrong angle. Painted! not out, but simply 
aver. Two feet on one angel's leg. He flies, 
not walks’ The work of a man in an ecstasy 
of creation. Litth wonder the contessa calls 
him “ternble Tintoretto,” 

Venice, the old sorceress, hus other magic 
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still about her, magic made powerful by its 
very frailty—the sad figures of cordboard 


royalty from long-vanished dominions visit- 
ing from senson to season at the homes of 


friends; elderly ladies taking the sun and thin 
tea along the Zattere, speaking French to 
small poodles wearing knit blankets Once, 
near the Salute, | passed the aged poet Evra 
Pound, peering with incundescent - eves 
toward a future beyond erther politics or 
poetry. Or was it toward the past? 


ge Falls on Evil Days 


Each year, long ago, on Ascension Day, the 
doge of Venice took to wife the Adriatic Sea 
He proceeded from the city in a marvelous 
golden barge, the Bucintoro, The boats and 
barges of the city followed in a splendid pro- 
cession, sun-struck, framed in gold-and-read 
banners, the height of power and pomp, 

At the Lieto the fleet gathered round while 
the doge stood in the stern of his canopied 
barge and delivered a consecrated gold ring 
to the wuters, intoning so all ¢ould hear: 
‘We wed thee, O sea, in token of our true and 
perpetual dominion..." Divers went in 
shortly afterward to retrieve the ring. The 
man fortunate enough to find it could keep it 
The doge returned to his palace, his city secure 
from. the waters that were her fortress, her 
life. ond her treasure. 

Now the waters themselves, the betrothed, 
swarm upon the city. Thedominion has ended. 





Amedeo Memo, my gondolier friend, picked 


me uplone day, and we set off across the la- 
roon toward the Armenian monastery on San 
Liagzaro. which Byron loved so well. As we 
drifted in silence through the still afternoon, 
[ thought of other cities strangling in cars, 
suffering tidal waves of commuter traffic, 
with poverty-stricken and decaying hearts. 

The truth struck me that with all the Aood 
and decay, Venice stil lives one of the fast 
privileged lives on earth, 

The truth also is that Venice must somehow 
survive because the world cannot afford to 
let her die, Ax Memo «aid, “If man cannot 
save Venice, what can he save?” a 





Gilt of thanksgiving to the Virwin, Santa 
Maria della Salute—here maniled in morn- 
im mist—was ratsed by Venctim: who sur- 
yived the plague of 1650. 1f those whoa fight 
to save the cily succerd, Venice herself will 
be a fiving tobute to their concern, 
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GIANT TORTOISES 


Goliaths of 
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AN TOUCHED MY ARAL We stopped 
m our tracks, 

“Listen'’ she said, “T hear them.” 

lL dropped the machete to my side, and 
caucht what had come to my wife's cars—a 
teep, guttural, rhythmic groaning The yoice 
of the tortoise, barely audible above the roar 
of a nearby geyser, floated up from the wide 
cloud-filled caldern of Alcedo Volconc on 
Isabela, one of the 14 major ishonds in the 
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Dalapares archipelago 
We kept hackme our wav through dense 
(era's inner wall, At 





TYETELALIIM ciown thi | | 
the bottom, where scatterecl fumaroles belch 
hot gases, we found the source of those sac 
and haunting sounds: Chev boomed [rom the 
throat of a mule miant tortiise in the throes of 
MMe Litem 

Phroweh the mist we picked out clogens al 
the dark. domed reptiiane Like walking 
bowlers, they moved ponderously through 
the sparse grass and black volcanic roc 
the caldera’s floor Some were mating while 
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others lumbered taward muddy pools where 
thes would spend the mht partially hmmersedd 





i tet Doke 

Isolation has long protected the unique 
wiidhiie of the Conlapaios Ancestors of these 
tortoises probably have shuffled across this 
aene for hundreds af thousands of vears 
~oOWw, 1 longer shielded by their remoteness, 
these giants that may five more than 150 
vears are conironted with an uncertain fyture 

We har come to the tsa 
the ecology aod behavior of the little-known 





1aweos to stu I, 


beasts, the henvvweicht amone the world’s 
cold-blooded fond onimats. Because of their 


(Conturnied on pare 650) 


Sticking ont her neck ane lews, a 
Calapares torieise exposes wrinkle- 
dwelling: ftks to tw stall ground finches 
The author chrecoyered (hia exaniple of 
mitlually beneficial behaving dure 
month stud of the repoles, an imperiled 


specks that man now hopes to save 


Rueted domain. Fouad 





Her baby in a backpack, Jon MucFarlond 


voted many months to trekking with he 
| actret Re 
| a if \ - - a ie 
Sa, wr eke a Prd, er te 
el oreo B cee weleana hin i 
PUA AEHS Sr5 | (ETE LW] recI b oP 
Nanis Of the arrnineiagn s Oe to LOO sur 


Viving tortoltes (let) Ourine the frat vear 

the study, ashe took time off for t} birth if 
tlauenter Herne Who then et ine a Ti ett lur 
member Of the MarckFarlaned field team Ura 


aids to his statistics on tortie sre (helaw 
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“The sun drops tike ao bullet over Santa 
Crug, rec] i¢ guther, who wath his famil 
Tn Co Ten Tr nthe lone < tortese 
reserve Cleft Alter go ties! of inal ater. [py 
iParland (feeds prones to Beonett, now tet 


montis old 





LIKL BOULDERS 17 4 HCO) Seren, ort oines fn ‘rel whrealiow 


wols tu the caldera of Aleedo Volcano on Isabela Islan. 








Fitting form to funetion, nature 
gives saddle-shaped shells and bone 
necks and legs (above) to tortoise: of 
arid Espanols Island. The fared cora- 
pace @hables them to atreteh higher 
for aad than their dome-shelled cous 


{ j I 
ns fi Ore Chetisa ly vegetated 1 lenis 


curious Visitor on Santa (Cruz poivs 
4 anrial coll on wary Bennett (fec- 
ing pagel These foraging vegetar- 
wine, the MachForlands soon learned, 
would edeerly cevour socks, uneler- 
weor, and even diapers 


Delicious, gaping yawn symbolizes 
the tortoises” indolent pace. Sleeping 
consumes about lo hours of cach day 
and dunng the remainder the crea- 
tures usually travel only a few fun 
dro yards in search of a meal, Caked 
dirt from eceasional mud baths prol- 
ably deters ticks and mecesquitues 








National Geoavrvaphic, November [972 





endangered status, the tortoises need protec- 
hon and help in multiplying. Our research 
has already berun to provide a basis for 
strenethening conservation. mesures. 

When voung Charles Darwin visited the 
lloncds in 1835, he noted structural variations 
In amimals and plants that gave impetus to 
his. later theory of evolution by natural selec- 
tion.” Darwin's journals contain many acute 
observations about Geochelone elephantopica, 
the reptilian Methuselah whose descendants 
we found congrezated in Alceco Volcano’s 
muddy pools. Since. Darwin's time, man has 


dtiledd their voices on two hanes, and the 


qUrViVing populations fice great perils 

Now the Galapagos belong to Ecuador. In 
Amst LOGO we flew westward from Cuur- 
aquil, the nation’s major seaport, to the air- 
portion Baltra Isiand (map, page 644). With 
us came Dr, William Reeder, my advisor 
from the #oology Department of the Univer- 
sity of Wiseonsin. During both summers of 
our iwo-vear study, supported by the Na- 
tional Science Foundation and the National 


Gatathiy of fie Calapayges 





Creographic Society, Dr. Reeder would work 
with us The research results would constitute 
ms docternl dissertation, 

Based at the Charles Darwin Research Sta- 
lion wl Academy Bav on Santa Cruz [slanel, 
we commuted by boat amone the lands and 
trumped hundreds of miles over Galapauos 
yolcunoes, observing the various life phases 
of nine of the eleven known surviving tortoise 
POPUWIONS, OF Taces, a Ler sometinies wserl 
interchangeably with subspecies. 

Soon ntter arrival, we made the Jong bike 
inte the 4-square-nule Tortoise Reserve on 
the southwestern flank of Santa (rug: Here 
lives one of the largest remaining tortoise 
populations, 2,000 to 3,000 indivicuals. 

From the field camp we had set up, we 
Made iwo- and three-day hikes over most of 
the Tortotse Keserve. The Santa Cruz, tor- 
toises prow as big as any in the archipelago 
We were soon giving names andl numbers to 
huve ole] males, sone alpoost four feet long 


Aton Villlere told of Down's world-girdling quest in 
the NATIONAL GicgRAFH, October | 069 
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and weighing 300 to 600 pounds, and to 
females that-seldom weigh half as much. 

The living was superb, avs were sunny 
Showers fell mostly at night. The screened 
sides of our Eby-l2-foot tropical tent pro- 
vided daytime air conditioning. We ate wild 
burro steak, wild pig shish kebab, and im- 
mene quantities of broiled gost, 

Our first year was complicated—delight- 
fully'i—by the arrival of our daughter Ben- 
nétt From her earliest months, Rennett cheer- 
fully accepted being backpacked over rough 
trails (page 655). We changed her diapers in 
dinghies, on the backs of tortoises, and on 
large rocks and wiler cans. 


Tortoises Dote On Easy Living 


We found that the giant tortoise leads 
generally peaceful, lazy life. He wakes be- 
tween seven and eight im the morning ane 
basks in the sun for an hour or so a= his bulky 
body slowly warms. The rest of the day he 
snenis grazing and browsing. 

The Galapagos lorloise consumes great 
variety of foods, some of them seemingly 
unappetitme He eats stiiging nettles with 
fusto, and worees himself on the crab-apple- 
hike fruits of the manzanillo tree, the same 
manzanillo whose sap causes severe skin 
burns and occasionally even death to bu- 
mans who unwisely sample the fruit. He rel- 
ishes, too, the fallen fruits ane the spiny pads 
of the prickly pear, avoiding only the heavily 
barbed Voune platits. 

The tortoise usually retires at the genteel 
hour of four or five in the afternoon, spend- 
ing the cool night half-submerged in mud or 
wuter (piges 636-7), or burrowed inte dense 
brish This keeps the unimal warm for as 
long as possible through the Galapaiens night, 
when temperatures may drop as low as SCP F., 
and thesconserved body heat probably aids 
digestion. As with other reptiles, the body 
temperature of the Cralapaios giants is largely 
determined by their surroundings. Their 
meliholic rate rises oe the environment be- 
comes warmer, and falls as conditions coal. 

Cunous creatures, tortoises are inclined to 
investigate anvthing new in their environ- 
ment, We were returning to camp froma hike 
once, and Jan had gone abead, “Hev, come 
here!” she called. “The whole place has been 
mangled, and I con't move this monster.” 

Together we managed to push a 4450-pound 
lortoise we knew as Number 41 out the tent 
door He had chewed and ripped open the 
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tent, Droppings and crunched plastic water 
bottles littered the floor, The biz fellow hae 
demonstrated his brute strength: Afive-gallon 
steel can lay smashed flat. 

Not much happens, however, to interrupt 
the torteise’s normally lackacinisical life-style. 
Cine disruption is the mating season, a period 
that varies from race to race but usually oc- 
cure between January and August. Then the 
rutting male tortoise stalks about looking for 
mites and sniffing the air for their scent. 
spotting a female, he chases her down sand 
usually begins courtship with intimidation, 
ramming her with the front of his shell and 
nipping at her exposed legs until she draws 
them in, immobilizing her. 

Different races of tortoises start nesting alt 
different times, but generally between June 
and December. The female treks to dry sunny 
lowlands—and usually to the same area year 
after vear—where the eges receive adequate 
warmth for incubation, The tertrises on 
Santa Crux nested twice a vear, laving from 
two Lo seventeen tegs—an averuge of ten— 
in each nest. 


Mother Feathers Her Nest With Mud 


We followed one female for ten days during 
her nest-digging attempts. She kept striking 
rocks, and would step soon after nightfall. 

One daw | tired of waiting and went nest 
hunting Returning, | learcl Jan calling softly 
from the tent 

"Come around wide and stay low,” she 
sail “I think she's going to make it this time.” 

I crept slowly to the side of the tent ond 
whispered, “Where is-she?" 

"About thirty feet in front of me.” 

For hours we marveled at the tortoise’s 
tremendous strength and agility as she ex- 
cavated, using only her hind legs—probine, 
shaping, measuring. Her forelees held the 
front half of her 150-pound body raised above 
the ground in an unchanging position, Her 
urine softened the hard soil so she could 
shape and mold the resulting mud to make a 
firm-walled cavity. 

Atter five hours the female stopped cigging: 
the tempo of her labored breathing abruptly 
increased, The animal swayed the rear of her 
body to center it over the nest cavity. She 
bern to owriggh and wave her stubby tail 

Suddenly out popped aspherical white ege 
tbeut the size of u billiard ball. It dropped ten 
inches to the bottom of the nest and landed un- 
scathed. The thick, gelatinous fluid encoasing 
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(fatted as a tether to the female's tail, slow- 


ine the ceecent of the err and cushioning it 
Tac Creag | 





aid nine’ eves in 15 minutes 
After the lastoone had dropped, she slowly 
ate rents rserted a thick hind leew intn the 
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nest cavity, Down went the heavy fool—thut 
it stopped instantly when the tip of one rouch, 
horny toonail touched the top.egy tn the pvre- 
midi nen 

With cautious, dexterous sweeps she ma- 
neuvertt the stucked-up ees inte a single 
laver across the lwttom, Finally, she packed 
mutl over them in a covering six inches 
thick, enough to moderate the heat from 





the sun-sirenched surtace and keep the em- 
bros from cooking on het dave. Driving to 





iw hardness of clav brick, the mud cap prob 
ably shields the pest cavity from the loss 
of motsiure, without whieh the embryos 
would shrivel and cle 

Phe eves cenerally hatch between mid-Jan- 
vary and late March. We found that incuba 
tion time for various clutches trunged from 
three to eight months, the Jonger periods hav 
ne 4 relation to cooler WEATLHEF 

The tottoise finished her work at 3.5) in 
the morning. | think we were mote exhausted 
than she as we stumbled to the tent for an 
hour of sheep hefore Hernnett woke to tem 
her brenkfast 


Celine ef the Oeflapaeas 


Mounted for the hunt, a vermilion 
fhieatcher (below | letsits goreantuan 
stedd ot of beoter. The tortoise's 
lumbering passare through wnrler- 
brush scatters insects. which the bind 
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Lichens. normally found on trees 
mi “lines, samchnee tiotile the 


chells of the ciint tortoises (bottom | 
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Armored acdimirers of g near, 


female clish in Altedo Volcan 


nie Ninping mt each ethers 
rarely draws blood, and the hall 
mile Wart inevitably ene in vbec- 
ioc for the animal whee hens 
Lowers highest 

Slik trick by an unwilling fe- 
tile {oils o huge male's attempt 
io mate (facing pagel) Fleving 
a cho met female tortopees, ah 
hod reached the mud wallow be 
fore he overtook her, The mole 
thourh equipped with @ concave 
underside tright) that facilitates 


tuting, toukl not mamta he 


lonting of her slippery carapace 
Just behine: them joume the =hell 


ol o-secone pant mike 


Wut! Geaopraphic, 
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Burying precious treasure, a female gently 
othe urite-dampenied earth inte a nest she 
took four-and-a-half hours to dig (left). Lavy- 
ing the x ees required only 15 minutes, 
ot refine the pt and meticulously fash 
loning a low mound over it took another 
seven hours. Working only with her hind 
feet, the trather newer sees the eves, vet sel 


thom loess she blireak one 





\iricu. But eventually all the gigantic species 
disappeared from the main bodies of the con 
tinents. What caused their extinction? Per- 





killing off the bigger animals Or perhaps 
ww predators evolved. One theory suggests 
that they were eliminated by prehistork 
human hunting bands Their disappearance 
remains & mystery 


Culapages Stocked Sailers’ Landers 


Hy the téth century, giant tortoises sur- 
vived in only two places—the Galapagos, and 
on islands mn the western Inelian Ocean. Now 
only one of the Indian. Ocean species lives in 
the wild—on Aldabra, wan atoll 400 miles 
off the coast of ‘Tanzania 

Men began exploiting the Galapagos tor- 
toises in the (7th century. Buccaneers stacked 
the unfortunate animals in the holds of their 
vessels. Even without food or water, they 
could survive as long a= 18 months and were 


Caiiatie of the Critlapagieas 


haps winters becume progressively colder, 


A few clive later the author shaves away 
perl of Lhe nest to insert homicity- ane tem 
peratinre-senain devices (bwlow left) before 
repocking the soil Tortoises bay aaa ae 
eveniecn cee al a time, 

Hatchlings emerging three (to cieht 
months later (below) face mortal danger 
from mAprauctiing rils, dows, pigs, and cats 
introduced by man 
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still fat anc succulent when finally made into 
a stew called “sea pie.” 

The worst slaughter occurred at the hanes 
of American and British whalers in the 19th 
century. [The buccaneers, whalers, merchant- 
met, and fur sealers probably destroyed al 
least two to three hundred thousand giant 
Lorioises in just two centuries 

[estroction continued almost up to the 
present day. “In the 1920s," recallecdl Anders 
Rambech, tortoise keeper at the research sta- 
tan, “oil hunters: killed ftundreds, maybe 
thousands, of tortoses on Santa Cruz. They 
invaded the mterior with burre trains, each 
burro carrying two five-allon wooden casks. 
After the shells were hacked open, the fat was 
stripped fram the animals—some still alive-— 
boiled down, and the rendered of] broucht to 
the coast. It went to the mainland in 50-2allon 
drum—a huge business.” 

Fortunately, man himself is no honger o 
acrous: ¢cnemy of the tortoises, but he has 
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exposed them to new threats by inadvertently 
bringing black rats to the islands, and by in 
troducing domestic mammals whose descend- 
ants now run wile. In aw nesting area on Santa 
Cruz wo noticed the ground pockmarked 
with cone-shaped pits. Framments of egm@ehells 
were scattered about 

“Pigs due up these nests, explained A 
walitto Chappy, the (:olapagoes National Park 
Warden who showed wus the place “Cyne per 
can destroy dovens of nests in a nicht and 
never miss an ege. Now we know when to ex- 
pect the females to lay, and We can protect 
the nests with Lava corrals.” 

Pigs also attack the young, and can chew 
up Lorioises as large as twenty pounds. Dors 
kill even larger ones. Rats and cats devour 
the hatchlings. Also, feral woats, burres, and 
cattle compete with the tortoises for tood 

Animals Find an Ally in Man 
Wow the archipelago has suddenly blis- 


sOmMed as a LOUrist Mecca, POSIne a new prob 
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no more than 200 towrists visited the islands. 
Wext vear 5,000 10 6,000 are expected. Clearis 
touring groups Will have to be limited in mum- 
bers and siipervised by well-trained guides 

Yet toclay there ts hope for the preservation 


of the giant tortoises. In 1959 Ecuador set 


aside all uninhabited areas of the Galapagos 


ak a national park. Hunting or capturing ol 
native annmals. inclucing the tortoises, it 
secifically prohibited. Also, a 1970 law 
nakes Ulegal the exportation of endangered 
spectes from Ecuador except for scientihe 
reseatch of governmental interchange. And 
the United States forbids importation of un- 
lawfully exported species 

In 1959, too. the Charice Darwin Founda 
tion for the tealapages Isles wis created 
under the wuspices of UNESCO and the Rcua- 
jlorian Government to promote conservation 
and research. To carry cut these aims, the 
foundation established the Charles Darwin 
Resenrch Siation on Santa Cruz. We spent 
much of our time working with E.cuaclor’s 
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National Park Service and the staff at the 


station to develop plans for conserving the 
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misted in the Golapares: 11 definitely sur- 


vive. Of the Espanola race, only two adult 
miles and ten females have been located over 
the past decade. Apparently unable to find 
each other, they never muted. Wardens have 
browet |) af the animals to a breechng en- 
closure at the Darwin Station. In 1970 the, 
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Just ofter sunrise we lugwer) 22 of the four- 
Vear-oltis up the east slope of the island ta a 
Prove 1 pricks Dr Lets beetle yy thre Wile 
The men released the tortoises 
reatures had 
Phey squared off in 
mock battles, munched on green plants, and 


Seemed fully Al ease in their Ancestral hame 


fanos rim 
above. and within minutes the 


catterecd over the ares 


Next lav the rest were set free in two othet 


if sancti th a f ! it if regi rPNe SB 


Hanging cv the hadlanee: Survival of red ant bead 
fortcises, like the one 


bre} Eb Weiehect, eT} UIs 


noah s CORDATE reweprcl 





areds. Then Dr. Reeder ard I visited the cas 
lus grove where ten tonths before | had 
helped release the first 20 five-year-old tor 
toises tn the repopulation program 

We found the sturdy youngsters spread out 
over a l2-acre area. They were sleeping, bask. 
ing, tozing. aml enjoving the rood life. Amor 
ingly, we mecounted tor every single Lorie 

We weighed, measurec,, and inspected each 
ene. Their weitchts tac doubled. None bore 
rVidence of ral Finishee) with our 
cat down ond watched the robust 
Youn tortoises chunk about 
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Institute of Technology have pointed out, 
“Total U.S. energy consumption...in 1970 
[was] the equivalent of 80: slaves working for 
each one of us to maintain our modern, aflu- 
ent way of life.” 

But the simple fact is that dersand is out- 
stripping supply, In the past hundred years, 
overall demand for energy of al] kinds in the 
United States has increased twentyfold, The 
rate of increase is sharply accelerating, espe- 
cially for electricity. 

Savs Shearon Harris, chairman of the Edi- 
son Electric Institute: “The utility: industry 
expects consumption of electricity to double 
between 1970) and 1980, and almost to quad- 
ruple by 1990," Such rapid growth will pose 
enormous problems, for it now takes as much 
a2 eight vears to get the necessary licenses, 
build a new power plant, and bring it on line. 


More Power Brings More Pollution 


The energy shortage is complicated by the 
problem of pollution, a problem inevitably 
associated with power plants-—corrosive 
vases, Waste heat dumped into waterways, 
and stack emissions fouling the atmosphere.* 

S, David Freeman, formerly chief of the 
Energy Policy Staff at the White House, ex- 
presses it succinctly: “Americans as o nation 
no longer feel that we can produce and use 
energy with total disregard for its effect on 
the environment.” 

The pollution can be controlled, of course 
—~at a price. Forexample, at the 950,000-kilo- 
walt Bull Run Steam Plunt near Oak Riclee, 
Tennessee, | saw verv little ash escaping trom 
the stacks, although each minute the furnaces 
were gobbling up five tons of coal as finely 
pulverized us face powder. A giant bank of 
precipitators trapped most of the fly ash, 951) 
tons of it a day, to be usec for landfill instead 
of Weing spewed from the stacks. 

But in Chicago, to my dismay, | watched a 
power plant pouring out thick plumes of fly 
ash, casting: a dirty pall over the sky and 
coating everything downwind with dust. 

Public resentment at such fouling of our 
air wel water took legislative form in the 
National Environmental Policy Act of 1969, 
which requires that the impact on the en- 
vironment by ouclear (and some fossil fuel) 
power plants must be weighed before licenses 
are granted, The new rules, acded to serious 

©These problems were explored in Pollution, ‘Threal 


te Maus Choly Hota,” ly Gordon Young, GRASHAPHIC, 
December 1070) 
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industry miscaiculations of how fast nuclear 
power plants would come on line, have meant 
a slower growth of generating capacity than 
has been needed, 

Of far greater importance, however, in the 
much publicized energy crisis, is the uncle- 
niahle fact that we are bestemine to see the 
bottom of the barrel for same fuels 

Many millions of vears ago, the earth laid 
down thick deposits of organic materials that, 
under heat ond pressure, became coal, oil, 
and gas. In effect, they were stored energy 
from the sun. These fossil fuel deposits once 
seemed endless; today, sadly, we know they 
are far from infinite Yet we are depleting 
them at fantastically increasing rates. In the 
United States we depend on them for 80 per- 
cent of all our electncity. (iniv 16 percent 
comes from waterpower (a source that ts not 
likely to be expanced much in this country), 
and 2 to 3 percent from nuclear reactors 

Look at the fossil-fuel picture: 


* NATURAL Gas: Cheapest, most convenient, 
and cleanest of the fossil fuels, gas provides 
a third of the Nation’s total energy and a 
quarter of its electricity. But we are using up 
our domestic reserves faster than we are clis- 
covering new ones. Most predictions see na- 
tural gas steadily declining In importance 
over the next 30 years, Already the gas com- 
pany in the Washington, D.(C., area has an- 
nounced that it will accept no new customers 

A frantic scramble i= under way for new 
sources if gus. Huge ultra-refrigerated tank- 
ers are beginning to arrive in Boston Harbor, 
bringing natural gas irom Algenian ports 
Kept liquid by termperatures of minus 260? F., 
the gas occupies only one six-hundredth of tts 
Volume under almospheric pressure. 

Also, a number of private and public orga- 
nizalions are developing plans to gasify coal, 
producing the same methane that is the basis 
of natural gas. The first large-scale plant is 
scheduled for operation in 1976 

But all such substitutes cost several times 
is much as domestically produced natural 
gas, and the price for newly discovered do- 
mestic gas itself hos jumped markedly. Clear- 
ly the day of cheap was is facing 


* ow: This fuel, on which the United States’ 
114 million motor Vehicles depend almost 
totally, 1 only slightly better off than gas 
Forecasts of supply and demand indicate that 
present world ofl reserves will last for maybe 


Notional Geographic, November [92 


4 hundred wears. And domes reserves mat 
be exhausted sooner than thal 

his vear wells in the U.S, texecept for diz 
wells in Alaska) ore for the first time 
in history punmiping of at capaci, and even 
al capMicity they Cannot meet demand. Alrenedy 
a fourth of our petroleum comes from abroar; 
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estimates of the National Petroleum Council 
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CH all the foes fuels, coal is bw far 


the most abundant TS 


* COAL 
reterves Amount ti 
W) times the 
00 million tons we burned last vem 

Lm the face of 
abroiile 


olters special problems. [tis the worst offend 


an estimate! 15 trillion tons, 5 


fis substantial rirserve 


last for hundreck of veurs But coy! 





for producme sulphur compourels hese, 
when mixed with moisture in the almocphere 
Lorn to acid that slowly cats steel, marble, and 
mote fnighteninge—even human lunes 
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Withotil major thimiee to the envit 
weal 
the advent of ruthless strip-mining. On ar 


Cer 


hat become a serious problem, notabls 


Visit to the Cogymbertand Alountaime in 
Morgan Cognty, Tennessee, | came to realize 
jist how ugh strip-mining really is. 
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King coal: Most abundant of the fossil fu rou) wre Led for centurbes 


il the Nution’s onlicipated rate of u Piri could be @ictently mined orice 
Lien cleanse of a3 hing sulypee This tad-borme cover of low-sulphur 
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En TRIM =i mi 2uen 
awer-eenerating plants cannot ufford 
Flaved in the quest for fuel, farmland in western Kent 
SUI fe THEIL labowel [1 weds Hhigh-sulphur coal tha 
fe Valley Authority power plant Laneowme 
trip-mining ravages their property. | 
wine by their forebears for pennpes 
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treastires. Landslitles and washes have aclelec 
ther own dishgurement Flooding streams, 
wnehecked by vegetation, run fou) with mud 
and silt Stagnant vellow pools, poisoned by 
leuching acids, fll hollows that once bloomed 
With laurel and rhododendron 

it may well be, as many people contend, 
that no strip-mining shou 
mountainous wrens that ore cifficull to re 
store, indeed, some states ore beminnme to 
revulute strip-mining, and federal laws are 
under consideration. But on flatlands there 
are new methods of stripping that co not 








d be permitted in 


necessarily despoil the land 
Crops Flourish on Strip-ovined Land 


One such technique, now used in Germany, 
mnvolves a mobile machine called a “bucket- 
wheel excavator.” This monstrous device, 24 
stories tall ane twin foothill 


helels, Weiehs 7,600 tons. In one dav rts buck: 


lanwer thon 
ets can scoop up enouwrh dirt to cover ten 
city blocks:to sodeplh of three feet 

Shortly after the excavator lays the over- 
burden to one sive and tukes out the cen, 
another ctant machine brings the sou back, 
in lane thus 
harvested only two wears later 

These are today's problems. What about 
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tomorrow? Doesiie mace of technology hele 
brizht new solutions for our power shortages? 
Or will the emerey crisis grow worse? 

The answer is mixed. Most observers agree 
Liat 
will see incrensing brownouls, Voltage re 
ductions that cause electric motors th labor 
and burn out, TY pictures to shrink, and 
ltehts to dim 


during [he next ten vears or so, cities 


On hot summer davs, 28 demand for an 
conditioning and refrigeration push gener 
ating capacity to the limit, interruptions. ol 
service and ralioning of power may beccome 
common. And when witilities can no longer 
maintiin rescrve camicity, and a major gen- 
erater—<euch 2s the million-kilowatt “Big 
Allis" mn New Vork Citw—unexpectec 
breaks down, large areas may suffer toss ol 
all electricity for hours at a me 

foe Herman Kahn, director of the Hudson 
“We can con 
fdently predict a crisis five to ten years Trom 


Institute, sums it up bheakls 


now, There is already asenous power short 
ave in Le Northeast.” 

Observers gale serée that lorge-scple solu- 
Hons will not come Cpe ely. Di, tenet, Jolin oe 
O'Leary, of the Burcin of 
Mines und now head of the Licensing Direc- 
lorate of the Atomic Energy Commission, 


farmer director 
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predicts that the sear 2000 -waill see 75 percent 
of our total enerey and half of our electricny 
still coming from whatever fossil fuck we 
have not yet exhausted 

tut there are new promises that the energy 
problem—at Jeast for electricity—eventually 
will be fickec, DL have “een much evidence of 
these promises in recent travels around this 
country and abroad New und more effective 
nuclear reactors are bene developed. T have 
found scientists enthusiastically seeking to 
extract energy from the sun, from the tides, 
from the wine, from the furnace deep insite 
the corth, even from seawyter, 

Some—pertagps ml—of these schemes will 
WOrkIn time. Chor own government is sprencd- 
Inge 620 million dollars this vear on overall 
ticrey Peer h 


Nuclear Power Brings New Problems 


The most Immediate solution, of course, is 


the nuclear reactor, which taps the mighty 
enerey released when uranium atoms fission, 
Twenty-enght commercial nmuchar 
pawer plants are already operating in the 
Unitecl States, including the pioneerme pliant 
at Shippingport, Pennsevivania, that went on 
line 15 venrs ago. Forty-nine additional pants 
are under construction, and another hy are on 


ir split 


order, When all the new ones ate completed, 
they will acd more than 40 percent to the Na- 
tion"« 470-mallion-kilowall total cnpucity. 
Nuclear power plants bring their own prob- 
lems Even more than conventions! generat. 
ing plants fired by fossil fuels, they produce 
large amounts of waste heat. Safeguards must 
be provided arainst leakage of radiation from 
the ren Loe itself ane lsc { renty the rivlic 
nective wastes that the process produces 


Finally, there is a-scarcity of inexpensive 





uranium. According to the Atomic Energs 
Commission, relatively low-cost nuclear fuel 
will probably be exhausted by the enc of the 
century if we continue to build only the types 
of nuclear power plants operating totliy, 
Fortunately there ts 4 major i 
in nuclear reactors thal may meet come of 
these problems It is the liquicd-metal fost- 
breeder reactor. To understand how it works, 
y CLL need to know something about the con- 
ventional water-cooled reactor now in use 


Fast Breeder Makes lis Own Fuel 





ewe hope 





If vou could examine the core of a conven- 
tional reactor, you would find it made up of 
thousands of mrconiaom-alloy tubes, called 
pins. About twice the thickness of a lead pen- 
cil anc) usually b2 feet lone. (hey are inserter! 
thie the reactor in bundles. Constantly bathed 
with water, these pins hold a mixture of orci- 
nary Uranium 235, which does not fission, and 
a smal) amount of the scarcer uranium 235, 
which the actual fwel. Hieal given off when 
urnnium ftoms anlit & canned away by the 
circulating water jund used lo produce steam 
for turbine generator, just as in a coul- or 
of-fined plant 

Ling pound of uranium, about the size of a 
eolf ball, stores asmuch enery as 15 carloads 





af coal, Hut in the water-cooled reactor barely 
one percent of that energy can be tapped. 

That's where the breeder reactor tomes in 
The alchemmt of old, who sought to turn base 
metals into gold, would have been entranced 
by the breeder, for it transmute: elements, 
oreducing more fuel than tl consumes 

Pins holding uranium 238 gre placed in oa 
blanket around the core. As atoms spiitin the 
core, they give off heavy nuclear particles 
called meutrons, which bombard the uranium 


Commuter car lilt en ins 
Cin sciol cpuet ls along on treit- 
tery power. Designed bor smog 
beset cities, It can-go 100 mule 
af 40) mph. Electric cars, te- 
charging al nivhl wher perw- 
ef Dlarits have Srp Capeits 
would ahift a omajor pollgtion 
wurce from eXaiel pipes Lo 
Howerstation amokretuchs 
which can tee Mmoare onsily cnan- 
troll! Tronaportathin now 
burs more thin half the oil 
consumed im ine i, wt 


in the core and in the blanket: Some of these 
atoms absorh neutrons and are converted to 
plutonium 239, which will fission 

The mixture of uranium and plutonium 
cnt be used os a nuclear fuel, After its energy 
ts depleted, it can be reprocessed and re- 
turned to the breeder, aol still more fission- 
able fuel will be produced. This process can 
be repeated until up to 4) times as much 
enerey has been extracted from the raw 
material as can be produced in a conven- 
lional reactor. Thos with the breeder there 
Is no longer a shortage of nuchar fuel 

The breeder offers. other advantages. It is 
nore efticient than the conventional reactor: 
It converts more of the nuclear heat to elec- 
treity. Thus it producers less heat loss and 
less radioactive waste, which i difficult and 
dangerous to dispose of. Also, the breeder 
optrites at much lower pressure, so there is 
less chance of leakage of radinactive pases 

For these reasons, the Atomic Enerey Com- 
mitsion and the power industry are moving 
rapiy to develop the breecer for commercial 
use. President Nixon, in his energy message 
lust ver, calherl] the breeder “our best hope 
loday for meeting the Nation's growing de- 
mane for economical clean energy,” He callec 
ior a commitment to complete mn successiul 
demonstration breeder by 1980, 

Commonwealth Faison of Chicago, the 
Tennessee Valley Authority, andl a major 
comtractor, vel unnamed, will funild this 
SS00),000,000 plant near Ouk Ridge, Tennes- 
see. [fat is successful. we muy see the first 
Commercial power from breeders by 1985. 

idly enough, the breeder is not really 
new, On December 20, 1951, in a lonely lab- 
oratory on a windswept Lava plain ner Aree, 
ldaho, electricity from @ fast reactor with a 





Answer to an evesore? An 
uae electrical ooneliat 
being developed ty Dr. Rober 
W Meverhoff of Union Carbide 
Corporation may help prune 
the Nuhion'’s growing langle of 
averhicad transmisstonm lines 
Cooled by quid telium, te 
—$52° FQ. the three lange pipes 
become superconductors, alile 
to carry currents that weuld 
hopelessly overheal boday's an: 
tergrouned tines The small pipe 
recircylates the helium 


core netmuch larger than o twe-pound coffe 
can lighted four 200-watt butts: 

It Was the world’s first nuclear reactor to 
generate eclectic power—some 20 kilowatts 
More than thut, owas the fret breeder With- 
In two veurs it had proved that it could pre 
duce more fuel than it consumer 

The program moved ahead: anc today that 
laboratory is-empty. But within the steel 
fence and the locked doors, a huge pile of 
comcrete blocks still shields the tiny core, On 
the wall a chalked sien notes that the age of 
atomic-generated power beran on that De- 
comber day nearly twenty-one years ago, And 
another sign proclaims that Experimental 
Breeder Reactor No. 1 is a registered national 
historic landmark, Some 75 miles away, on 
niother purt of that same National Reactor 
Testing Station, a plume of vapor rises from 
the water-cooling tower of another breeder, 
HHK-2, that tests fuels ancl mvaterints for the 
larger breeders to come. 


Resctor Resembles ao Movie Set 


Not only to the U-S., but also in Russia, 
Britain, France, West Grermany, ane japan, 
the breeder is being vigorously developed 

On the bleak, treeless const of Scotland's 
northern tip, where mists and sheep seem 
more at home thin instruments of the Atomic 
Age. | visited Britain's breeder experiments 
Hard by the sea, not far from the isolated 
lown of Thurse, a white dame shiells a small 
breeder weed for testing materials. At the time 
of omy Vist, a much lareer demonstration 


breeder, capable of producing 250,000 kilo 
watts of electricity, was under construction. 

learner! about some ot the prololens Tt 
breeders at the Centre d'Rtucles Nuchbaires 
de Cocdrache, th the foothills of the French 

















Alps near Aix en Provence. In a parklike set- 
ting, I found a dozen research reactors, tn- 
cluding a breeder with the whimsical name 
Rapeedie, Mo Guy Demelou, head of the-fhat- faite 
neuiton reactor department al Cadarache, 
took me inside Rapsodic's reactor chamber. 

Garbed in white gowns and overshoes that 
we would shed before departure, along with 
any possible radioactive contamination, we 
entered by an airlock, passing through thick 
steel duors like those of a bank vault. Change 
of air pressure popped our eardrums, accom- 
panted by a loud hissing as the doors swung 
ponderous open. 

Inside the circular chamber we stood at 
ground level, with a high dome overheat. 


bi? 














emu ges 


The heart of the reactor, invisible, lay far 
below us, shielded by concrete and by a thick 


steel plate in the floor. The big white room 


was sparsely furnished: a few cabinets along 
the walls, an overhencl dolly, anc a pair of 
cranes for lifting fuel elements from the core. 
The control room ‘with its many panels of 
wis ¢hewhere. Beneath our feet 
titanic promal forces were beng unleashed. 
Yet nothing revealed them to our senses. No 
humming, no roar, no flashing lights. 

Then, stxldenty, | heard a loud chime, and 
a call for a scientist boomed from a hinud- 


speaker; the sound echoed and re-echoed in 
the great chamber. T felt as though | were in 


a scene in « James Bond movie. 


For future sources 
of elactricity. 
S88 pages 66-667. 
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Chitsicde again, Geiger counters checked 
gur hands and feet for possible racioactivity. 
A loud and rapid ticking would have been o 
telltale signal, bat the gentle bockgrouned 
buxsing of the instrument never vaned; we 
Were uncontaminated 


Molten Metal Coals Atomic Fire 


For cooling the core, and for transporting 
the beat to the turtine generator, the breeder 
uses liquid sodium, a soft silwery metal that 
melts at 208° FP. below the boiling: point of 
water, Tt is cheap and makes an excellent 
melum for transferring heat 

But. as MM. Denielow pointed out, sectiun 
(hoes prose pool lene. 


“Sodiim expands much more than water 
When heated,” he explained. “andl in breeders 
it reaches temperatures as high w= $50° centi- 
grode [1,022° F.]. So we take precautions to 
wvoil sudden expansion and lreaks in the 
Humbine Wherever possible, we keep the 
pipes thin pbel flexible, and we heat them 
before putting the sedictin in” 

France's largest und most wdvancec breeed- 
er, Phenix, a 250,000-clowatt chemonstration 
reactor, cocs into openition next vear at Mur- 
Houle, inthe Rhone Valles near Avignon 
Before 1.400 tons of molten sodium mre added, 
all the metal in the reactor mist be fushel 
for a month with bot nitrogen, 

Another problem with breeders is that 
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U.S. energy: where we get it and where it goes 
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Fusion Will Take Energy From Water 
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NATURE'S MAN'S 
ENERGY SOURCES CONVERSION METHODS 
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The struggle to 
convert natural energy 
to electrical energy 


5 THE NATION MUNGERS for more and 
nmuve electricity, scientists grapple with 

a Wide variety of power sources (column at 
far lefti and ways to harness them Many 
techniques still rely on the turbine gener- 
ater powered by steatn (blue lines), while 
others convert natural forces directly ‘to 
electricity (red Jines) 
® Fossil. FUELS: Lifeblood of the pawer m- 
dustry, oil, gas, and coal will retain their pre- 
eminence for years, perhaps decals Burned 
today in steam power plants, they may 
someday fuel more eficient systens, such 
at masnetohbydrodynamics (page 673) or o 
remarkable bot stil] experimental home 
unit, the fuel cell. Involving no moving parts 
and creating Jittle pollution, this device will 
oe hydrogen from natural eos to generale 
electricity chemically, 
* NUCLEAR FIssion; Despite o slow start, 
nuclear plant= are taking hold. Next will 
come the amazing breeder reactor (pame 672), 
which produces more fuel than it consumes. 
® NUCLEAR FUSION! Man's ullimate power 
source may lie in harnessing the enercy 
process of the stars. If and when the dream 
becomes reality, fuel for fusion will be e- 
tracted inexpensively from seuwiler 
® TIDAL POWER: The tides’ restless enerey 
already spins turbines in France's Rance 
River estuary. Engineers look: longingly at 
Passamaquaddy Bay, between Maine anc 
Canada. but few sites in the Linited Stites 
lend themselves to capture of tidal power 
* HYDNGELECTREIC ENERGY: With prime 
sites already harnessed, the United States 
nears full utilization of this clean resource. 
® winh Free and abundant, energy from 
the wind involves a serious thiw—unrelia- 
bility. Man connot yet store massive amounts 
of electricity for use during calms. 
® S0LAR POWER: The sun's stupendous en- 
erey could drive civilization forever, if only 
man could harness it The “solar farm” 
(pages 676-7) offers a posible approach, as 
does the orbiting solar collector. 
* GEUTHEEMAL ENERGY: Intriguing new 
techniques for tapping the heat m earths 
crust (pages 674-5) make this one of the 
most appealing of potential power sources. 


liv a strange twist of logic, we switched to 
Sevilla. Later, as the experiment evolved, we 
cdded the ‘ec’ te stemify “Scvila closecL"” 
scvilac looks almost as monstrous a4 its 
name suggests. Its heart ts an aluminum-and- 
quartz doughnut callecl a torus, which will 
eventually be 50 feet around. At the moment 
it operates with only a third of the circle, 
This tube is all but hidden by « tangled 
web of thick electrical cables, some 70 miles 
in all, fewing from a three-story bank of 
capacitors where enormous electrical charges 
are stored (pages 670-67 |) When teleased, the 
charges fow inte heavy magnets surrounding 
the torus. As the current charges the magnets. 
an intense magnetic hele (60,000 times that 
of earth's) squeezes the plasma to the center 
of the tube, away from the containing wall 
At the same time it heats the gas to the enor- 
mows temperatures required for fusion 
Strange a4 i seems, théire no problem of 
melting the walls of the tube, even Wf the 
magnetic Held releases the plasma. Troe, the 
individual particles in the pas are at high 
temperatures because they are moving at ex- 
treme velocities. But becouse the gas is so 
very thin, the heat in the plasma in this 
experiment would seem less than that ina 
cup of hot coffee. Hf vou could stick vour 
finger tn it, it would put the fre out immedi- 
ately. Thus the plisma must be kept awa 
from the tube walls 40 a5-nat to cool tt down! 


Sevllae Fires With wv Bang 


High up in a glassec-in observation room, 
I watched Scyllac go through its puices. 

Dr Warren Quinn directed the experiment 
from a control panel behind me, speaking by 
Wilkie-tilkte to technicians below. First 
charge of deuterium gas was fed into. the 
evacuated tube, The correct amount of cleu- 
tertum represented about €/ 10,000th the den- 
sity of the wr we breathe. Then | saw a bright 
pink low as on electrical charge was released 
into this gas, tearing electrons from the ceu- 
terium atoms and thus tonizing them 

Sow Dr. Qhuinn watched his gauges closely. 
Five red needles showed the buildup of kily- 
volts in the capacitors. As the needles moved 
slowly, the scientist called out “Twenty .-. 
thirty... fortw...." All the hghts on the boarel 
turned yellow, A bell rang, signifving that, the 
charge was ready to be triggered: A second 
later aloud bang echoed through the building, 
and a bright blue glow suffused the room. 

(Continued on pave 673) 
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Nuclear fusion 
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Laser bombardment, 


}fE VERSATILE LASER holds promise of proclucing 
| fae fusion. Eves shielded, a scientist (right! al 
ihe University of Rochester in New York recoras the 
thhegering power that drves the lieht beam 

To achieve fusion in a future laser reactor (dia- 
gram ot loft), scientists will train an array of beams 
(lial acommon pont, then rhythmically drop pellets 
of frozen heavy hvelrogen through the sevnchromzec 
cross fire (2). The beams’ fierce energy turns the 
pellets to plasma al aolar temperatures and densities 
causing fusion. The released heat transfers to a jackel 
of molten Ithium, which is carried off (3) to product 


steam for generating electricit 















Magnetic squeeze 


Halas SPAGHETT! tomeshts techni 
Jans Working on Scyllac (lett, a fusioy 
device at the Les Alamos Scientific Labora 
tory in New Mexico. The mise carries dis- 
charges of 60,000 volte from capacitors in 
the foreground to a quartz plasma tuli 
eventual working mesctor will fort a ¢om- 
Plete circle, as im the simplified sketch be- 
low. Within the electromagnet (1), clectrica 
pulses heat and-magnetically compress the 
plasma (2), so that noche collide and fuse 
reieesing tremendous heat, Liguid lithinm 
(3) absorbs the heat, then transfers it (4) to 
stam <enmerator. A concrete shield (3) en 


cases the doughnut-shaned reacter 





Nuclear fission 


OA VER TION AZ SUTCLEAK ERAL TUR: 
[ "bum" cones of fissionable mitterial 
whose unstable otoms split, or fssion 
ond release neat At bert, fel rods with- 
drawn (rom a core during refueling giow 
with tacdiation at the Vankee ALomic 
Electric station in Rowe, Massachusetts. 
Linfortunatels, supplies of fisstonable 
utinium ore Himiter: But sow-fssionable 
Tannin abounds: thus the beauty af the 
breeder (digerarmn| 

The fast breeder, a mimele machine 
thal ctrates more Twel than it consumes 
suguests the alchemists’ dreany because 
It changes one clement to another: Bere- 
Por y OF A INTChSsiVet PRMOerAM Of tedernl 
research, the breeder looms we a likely 
hnidee between fowl fuels anc the dis- 
lant mlvent of Tuson Power 

Fuel rods (1) produce the radinactive 
fires in the core (2) and release large num- 
bers of neutrons Some of these atom 
articles are trapped by nonfiestonalls 
rani both in the cote ane i Ue sur- 
rounding blanket of rods (3), tranetorm- 
ne part af the uranium inte festonable 
iotongum 239 The reactor creates five 
minds of radioactive fuel for every four 
t consumes —enourh to sustain iteel{ and 
beipsupply another plant Liquid socium 
(4), circulating-thriaugh the teactor, tran 
ferethe heat to msecondary loon ia) which 


. LL 
in tutn heals a steam generator (61 
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Vagnetohydrodynamics 


Simeen IM CONCEPT thinigh lange tn pure 
/ PM nome nah Le ragernh gs MHD hw? tan 
living promme of clean, efficient powe! 
Demonsitating o process he has done mucl 


to aivance, Dr. Arthur Kantrowitz, rich 
ditector of the Aven Everett Research Lali 
ratory in Masdachusetts directs a flame be 
tween curved electromagnets. Using potas 
SrueT Galt, fie “sede” iit pug iB flame Lo (mcre a 
its ooncduchvity. Suddenty. electrodes and 


Wwites leading from the flame Deein to Carry 


a Current to © mete Lhe lonized wpe aticl 
Magnets fave berome f penerato 
[In din actual MED cenerato Ketched| 


tet id). ae owe Pmt rag wen eToewy Th i 
chuumber (1) Squirting throuch «noes 
al 


hae! al Be ml ea poe, COMDUsSHON fase: 


stream between magnets (41, 


elector current taken off fy electrodes [45 
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Geothermal energy 


JOCK: MELTS LIKE ick at the touch of 
| Sobterrene Deft, a molybdenum mur: 
wel glowing beside holes bored at the Los 
Alamos Scientific Laboratory. Sheathed 
here in a-protective Pyrex case, electri- 
cally beated Subterrene will literally 
melt its way into the earth, lining its 
hole with a casing form! from Ube 
molten tock. Scientists envision dnilling 
10,000 to 20.000 feet to reach the almest 
limitless heat of earth's interior, After 
boring two shafts they wuld pump 
water down one, where it would super- 
heat and be forced up the second 
Suggesting Dante's inferno, a steam- 
field plant neur Larderello, Italy (right). 
has. a generating. capacity of nearly 
400,000 kilowatts. (Giant cogling tower 
dissipate exhaust steam, 


hvdrogen (which can be extracted [rom nit- 
ural gaa) and combined it with oxygen from 
the air to make water and electricity 

A power-generating system based on this 
experiment would produce little pollution, 
little noise, and no overhead power. [mes, and 
ras Would be used more effectively thin in ot 
central power stanon, 


* MAD Those initials stund for magneto- 
hydrodynamics, a jawbreaking name for a 
way of making electricity by substituting a 
hot, flowing ionteed gas for the rotating cop- 
per cous in an electrical generator 

Dr, Arthur Kantrowitz, director of the 
Avoo Everett Research Laboratory, and Dr 
Richard Rosa built 1 small MHD device 14 
VENTS a0 and have been vigorously promot. 
Ing the idea ever since. Dr. Kantrowitse likes 
lo demonstrate the technique by directing a 
blowterch's fame tHehthy salted so that it 
will easily conduct electricity) through the 
poles of a mane (pore O73), Electrodes ex- 
tending into the flame pick up the current 
ond carry it ton meter, whose needle cleorly 
shows thut the idea works 

But will it work on a large 
Rantrowitz smiled ruefully 

“The Russians saw one of our early models 
In 1004," he said. “They went home one 
poured] money and effort into MHD work, 
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While owr own research longuirBhed for lack 


of funds. Last vear they began shakedown 
operation af a large MHD #enerotor called 
'U-25,' designed to deliver 25,000 kilowatts 
of electricity inte the Moscow grid,” 

Dr. KRantrowitz points owt that pnw kind 
of fos<! fuel can produce the hot as for an 
MHD generator, He calculates that efficiency 
may reich as high as 60 percent—t'4 times 
that of a conventional fossil-fueled power 
plant, because after part af the energy is con- 
verted clirectly to electricity, the hot gases are 





Weer! «ftolUhre 66 0 fresular boiler-aned-turbine 
Henerator 
® TIDES: Anvone who has ever watcher the 


excursions ol the otean tides hat wondered if 
that rhvthmiec energy could be harnesserl For 
example, Conic and the U.S: have studied 
the possibilities of power plants in various 
parts of the Bay of Fundy, where surging tides 
may reach more than 30 feet. 

Meanwhile the world’s first large-scale tical 
power plant operates successfully, although at 
hich cost. on the Rance River estuary tn Brit- 
tany. There [ saw Frenchmen in berets ricing 
their motorbikes across the low dium between 
St. Malo wid Dinard, while, below, subrma- 
ringlike turbine generators with reversible 
propellers churned out power al a quite 
respectable 240,000 kilowatts 


























* winte The windmill, once so common for 
pumpine water on the western plains, has all 
but ched out, replaced by the electric pump 
But the winckoil) as a useful power source, 
now that fuelk are becoming 50 scarce ond 
costly, has a champion tn William E. Herone- 
mus, @ professor of civil engineering at the 
University of Mussachusetts. 

“Did vou know that- Denmark back in 1915 
hal 3,000 windmills producing electricity?” 
he asked] me "Or that on Grandpa Knob near 
Riithind, Vermont, a big windmill generated 
1,250 kilowatts during World War U7" 

Professor Heronemus seriously proposes 
that large windmill generators with rotors of 
wlass-reinforced plastic be fowted] on the open 
Ailantic or the Great Lakes, Twenty miles 
aut, be savs, they would catch the strong pre 
voiling winds; vet be invisable from lane 


® GROTHERMAL POWER: Using beat from the 
earth is an old story in countries hke New 
Zealand, Iceland, and Italy. In the Ttalian 
province of Tuscany, southwest of Florence, 
the natural steam field of Larcerello has been 
venerating electricity since 1413 (page 675) 

In the United States, Pfouncd that geother 
mail power 14 being produced in only ane place 
—The Gevsers, north of San Francisco, where 
the Pacific us and Electric CompMiny expects 
to have generating capacity of balf a million 
kilowatts by 1475 

AS TI drove Sonoma County's 
yreen hills, awash with orchards, vinevards, 


throweh 


O76 


and moss-craperd live oaks, I spotted across a 
ridge what appeared to be a jetliner’s con- 
trail, Ohdelly, it did mot dissipate When | 
topped the ridge, 1 found that my “contrail” 
Was a lower? column of steam mariny from 
the earth itself Tt was Whistling Annie, lire 
estat a series of such vents that fil 
ley with white plumes and my ears with nowe 
Steam ¢veo oofed from the steel maleposts 
near the power plant 

At the University of California of River- 
side, Dr. Robert W. Rex, the Nation's foremost 
exponent ot geothermal Awe, assured Te 
that “the largest practical new eneriy source 
available to society today is heat from the 
interior of the earth.” 

Natural steam such as I saw at The Gevysers 
is limited in this country, be acmitted. But 
there are many places, like California's Im 
peria) Valley, where hot water can be tapped 
and used to evaporate freon to drive turbines. 
With geothermal power alone, Dr. Rex be- 
eves, California could meet all its present 
needs for electricity 

An even more exciting propesal involves 
intensely hot rock atone to five miles beneath 
the surface in many parts of the work This 
heat could be hornessed by sinking o well, 
then forcing cold water down to fracture the 
rock. Hedrofracturing isa well-established 
technique used by drillers to open up passage- 
ways for of 

Water heated by the rack to 250° F_ would 
rise to the surface by convection through a 
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Solar hex 


is REAP the sun's enormous enetey. Pre 
fessor Aden B, Meine! and his wife, Mar- 
jntte, would cover areas of the Southwest 
with louverlike solar collectors. The land 
beneath them could still be used for grazing 
cattle or farming In the diagram wt rigtit, 
Higed lenses (1) tilted toward the stun, 
iran rays (2) down through a slot (3) into 
a ginss pipe (4), Its mirrored inside surface 
reflects the heat onto aconted innersteel tube 
(5) that circulates gaseous nitrogen Reach- 
ing temperatures of 1.000" F, the gas flaws 
to tanks of molten salts capable of storinie 
the heat for nighttime use. Steam heated by 
the salts drives turhines The Meinels esti- 
mute asquare mile of solar farm could sup 
ply power fora city of 60,000. 








second shaft dolled nearly. [ts enerey would 
be used to drive turbines, then the water 
would #o back inte the earth te be neheted 

Dr. Rex argues that geothermal power js 
Cheap, cleun, ancl almoast pollution free He 
believes it.can be developed at less cost and 
squiner than the new nuclear sources 


* SOLAR POWER: The greatest energy source 
ol all, of course, is the sun itself, which pours 
onto the earth 100.000 times as tnuch erergy 
as the world’s present electric-power capacity: 
P gained respect for this fantastic power at the 
world’s largest solar furnace, newr Odellla in 
the French Pyrenees 

In a pastoral setting of chalets, flocks of 
sheep, and snow peaks, T first glimpsed the 
furnace 25 4 great shimmering object of me- 
tonishing beauty—a parabolic mirror 148 feet 
high, which turned the landscape topey-turvy 
und Hung it back at me (next page), 

The mirror captures large amounts of 
suntight pnd focuses it into a small ares of 
intense heat—much us a magnifving lens fo- 
cuses suntight ona piece of paper and sets it 
thre, The difference is one of degree. The con- 
¢centrated furv of the sun's enervy in the fur- 
nace reaches more than 6,000° F., enough to 
melt almost-any substance on earth, In only 
ane minute it can burn a l?-inch hole through 
three-eighth=-ineh steel, melting it inte drib- 
lets like so much taffy 

While I was in the furnace room examining 
the crucible used for high-temperature tests, 


The Search for Tomorrow's Power 





the heliostats on oa 
These are pivoted mirrors 


an operator was moving 
nearby hillside. 
that feed sunlicht into the purabola. Nor- 


mally, of course, the 63 heliostats are all 
turned askew so that the furnace cannot 
opirhte until an experiment is realy 

Suddenly one of the turning mirrors caught 
the sun and momentarily aimed its rays inte 
the pitrabola and thence into the littl furnace 
rowmn, Even though Twas not close to the focal 
point of the big mirror, the intense flash of 
light and heat told me all ] wanted to know 
ubout its awesome power. 

Dr. Aden G. Meinel, director of the Optical 
Sclenctes Center al the University of Arizona, 
and his wife, Marjorie, propose one intriguing 
method of turning this solar energy into pow- 
ec. Their plan is to trap the sun's heat inex 
lensive titrays of steel pipes spread oul in 
puinels abowe the desert, flour, Nitrogen flaw- 
ing through this plumbing would gather the 
heat and transpert it to tanks of tnolten salts, 
which can maintain operational temperatures 
forseveral days. As the heat is needed, it could 
be used in a conventional beiler-turbine- 
fentrator to make electricity 

The secret behind the Mcinel plan involves 
the fact that certain combinations of mate- 
rials, such as silicon and silver, are excellent 
absorbers and very poor emitters, The Mei- 
nels would coat the steel piping with extreme- 
lv thin filtes—about a hundred-thousandth of 
an inch—of these selective materials. When 
exposed to the sun, the films would allow steel 
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pipes to absorb enerey, Gul mot permit sient 
Cant lessees [hrevtiel ferarl nbion Witheawt co 
Ing, the pring would reach a temperature of 
Lath) Fahrenhest 

| hal no choubt that the idea would work 
witer Dr Memel showecl me & <nnall (il sasts 
box canhuning a metal disk, bkhe ao black 
mirror, with optical coatings an ane sie 

‘ne civ, Cdr, Meimel told me, “one of my 
colleagues teased thie box on the shelf post 
below the windshield of his car. The sun hit 
iti belore he trealiged) what could liiagaye i. fum 
the box over and vow'll see the resull 

fe plastic besiifie 


to the heat-trapping ability of these films 





\ ites melted throuwelh i 


‘Eight square miles of clowd-free lanl, 
Une ts technique, could produce 4 mollion 
kilowatts of clean, polluthon-free power,” said 
he Artvonn scientist. “That is the output ol 


{i rm aL } hie rit li’ iT land - 
Power From Crenerators tn Space 


MITC) 1 Le ent Century We May Cap 
Meter bk. Calaser of the researc! Hr ret ait | ! 
Little, Ine. in Cambridge, Massachusetts, 4 


an wcuraie prophet Hy envieaees huge onl 


tite <olar energy D4 spat tedite, af Lt 


lectine paimels, each as much as >- Sopuare 
miles in area, covered with the 4<ame-kind o 
Mar celle wlreacly ded by imany spacecraft to 

convert sunli#ht toclectric power, The enere 
Woull be beqwmed ta earth by microwave 

Che (rlaser plon depends on development 
of a teliable snace-chuttle.system to ferry the 
a) ee BAe mil cor lett ariel on mucn cheapet 
solar cella Torlay the cost it abut S4 for a 
cell the se of your thumbnail 

Do we actually need all this energy? The 
Question 15 Increasing asked by those wha 
Care about the ens ironment and whe be Ea aa 
thal Unlimited orowtih i nel necessarih 
food thing. Whatever the answer, American 
eoctely WH) uncoubledly have to find wavs to 
saVeO €Nne@ry hv sench eS ae COT ne Wiese, 
putting for better insulation in the more than 
ao million new howsing unt we build each 
TEAr, “MmMbovine more efincieni ipnhiances 


El rl LENE More Car peo Le A SECs il fins. 
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ne of Loe most powerlul torces imaginabk 
Will soon force us to take these teps seri 
ousiv—the inevitable escalation of our bills 
for heal and power. As one engineer sand ta 
ne. When electricity costs 5 cents i beeline vy itt 


hour instearl of 2 cents, you'll turn off « lot of 
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(he Monterey 
Peninsula 


By MIRE W. FODWAKDS 
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Today articis by the score are drawn to the peninsula to put 
nn Can as the restless working Of WAYE TEELITNSt rick 

As dawn broke, Ai Saivatore waddled on the sea. her trawl 
ing nel scraping bottom. Wincherd wp and emptied, the baz 
buried the alterdeck in flonping, crawling life’ rockfish and 
sole for mairkel, ane starfish, crabs, and Small green-eved 
sharks to be returned to the orean 

“halla. ton maybe,” pronounced skipper Carmelo Tringali, 
a chunky man with sideburns hanging like carfiaps from his 
baseball cap. “Sot so good Peat 12 tons in one hayl last spring 
Hut there's this about fishing: Vou can always hope the nent 
iry will be better.” Such optimisnr.comes naturally to the Trin 
cnlis, fishermen in Steily for generations 

We lonched on (Wit atcnes ait iniots bole! loget her Filippo 
laced them with olive owl and vinegar and poured coffee mugs 
of red wine—all this a formidable test of mv scaworthiness, 
but a test ['d like to take again 


Boat Nets o Werghty—and Unwelcome — Catch 


Suwon Carmelo needed the Trineali optimiem, “Rocks!” he 
shouled #3 the winch whined and strained, “The net's full of 
rocks!” When the toiling crew retrieved the net and the boul 
thers Were drageed out, we saw gopme holes m the coring 

=o we headed home with a useless net and $174 worth of 
fish, After deductions for expenses and the boat's owner, the 
fichermen each got only 519.44 for 14 hours on the water 1 
watched Carmelo fora show of disappointment But he onls 
laviched and <aicd, “Mavbe tomorrow will be better.” 

Andon the Monterey Peninsala, tomorrow usually ts 

Thts wrinkled, roughly square thumb of land measures five 
miles on a side (map, pages 648-9). At the southernmost meet 
ing-of thumb and band, the art community of Carmel nestles 
amone Monterey pines und cypresses 








cloganl, Witke-spreas 
natives. Chen the shore swings out to challenge the sea, cracline 
mansions of Del Monte Forest in granite outcrops, To the 
north, at Pont Pinos, begins Monterey Hay, descriter! in 1847 
by young Army Lt. Wilham Tecumseh Sherman as shaped like 
it fshhook. Pacific Grove dangles from the barb, Monteres 
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gles in the curve. Fort Ord and Seaside hur the <canrly 


Seething sea ami stubborn 
rook Wage tert 
wor beside Del Nlonte Forest 
a pirivale park that embraces 
the challenging Lypres< 
Point Club gall course: The 
loth bole overlooks the 
Pacitie al center 

Accustomed to sharing 


Loman, © bard and a 
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Santa Cruz anchors the shank 

in the Gays shelter the Pacihc justines its name, lipping 
placidiv-at the beach: But etsewhere the peninsula s stony sides 

itch the ocean’s unrestrained fury, For the better par OT Pei 
iternoon | Watehed the invading waves shatter upon the in 
wielding rocks Summers for lingered offshore, curling itsel! 
inte cottony fingers that soan would probe the inland Valles 
Mimy back a wind-splayved cypress umpired the timeless con 
test between sea and janc Small wonder so miny people have 
reckoned the peninsuht a special place 
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the peninsula g“lmost-a century age: “On no other const that | 
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The nie Del Monte hus beckoned men of affluence for 
almost a century. Traveling in bis private railroad car, 
Andrew Carnegie visited the old Hotel Del Monte. Charlie 
Chaplin leased a home while writing the script of [he Great 
Dictater. Bing Croshy long resided in Del Monte Forest, and 
still returns to lend the prestige of his name and presence to 
the Bing Crosby National Pro-Amateur, plaved each january 
over three of the Forest's five championship golf courses 

California's fabled Big Four, the railroad builders Crocker, 
Stanford, Huntington, anc Hopkins, bought most of the penin- 
sula's vacunt land in 1870 Then they built beside Monterey 
Bay the Hotel Del Monte, o rambling palace, unabashedly 
described as “the most clegant seaside establishment in the 
world.” Twice burned and rebuilt, ever larger, it was a social 
citadel until the Navy took tt in 1942 for a traming site, 

Samuel F.B. Morse, grandnephew of the inventor of the 
telegraph, envisioned m the Big Four’s several thousand idle 
weres a playground so lavish os to be irresistible. Backed by a 
San Francisco financier; Morse bought the Del Monte real 
estate in. 19195, Just in: time to help the twenties roar in 

He liked the look of the Lind and preserved large tracts, 
including much of the coast, in a notural state. Elsewhere he 
created polo fields, a racetrack, bridle paths, tennis courts, a 
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Riding a skimbourd, a youth trupshooting range, the Del Monte Lodge, and golf courses— 
elides-over a comber-lavedl in particular the water-girt Pebble Beach Golf Links, still one 


beach Cold, treacherous currents = of the game's sreatest challenges 
make swimming risky. Templeton Crocker, scion of the tuilrowd family, and his 
witt built one of Seventeen Mile Drive’s cranclest houses—il 
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you can call a Byrantine castle a house To embellish this 
massive stone pile, the Crockers sent an architect to Italy to 
bring back 97 marble columns, and urtizans to lay fine mosaics, 

I called on the present owner, George Stoll, a man as fasci- 
nating ws his custle. Long a musical director in Hollywood, he 
has twice Won Oscars for scoring musical productions, the 
first tor Fie Weeerd of Os, which he shared with a: colleague, 
and the second for Anchors Awerch. 

He showed me through his home—a lengthy tour. “How 
many rooms are there?” I asked at last. George thought a 
moment, then gave up the calculation. “Twenty-one, I thimk.” 
he sacl “But Pim not sure. But I do know there ore 14 baths.” 

Movers and shakers still resuie in the Forest, and guards at 
the road entrances lend an air of exclusiveness, charging 
LOUrAtS F4 just to tower Seventeen Mile Drive. But by far the 
preatest portion of the 5,000 or so residents are of more mod: 
erate means: professors, retired military men, salesmen. Sam 
Morse began in the 1930's to develop communities where auch 
people could afford quarter-acre lots. 

“You used to know everybody who lived here,” complained 
an old-school tycoon, possessor, as he told me, of “a gross ce 
fale of a good many millions of dollars,” He puffed furiously 
on a cigar and added that egalitarianism has ruined the Forest. 

“You don't know anvbody now, except mavbe your neigh- 
bor. And there's no entertainment—at Jeast, not like there was 
We used to go to dinner parties three nights a week. For ten 
years this place has been as dend as an abandoned church.” 

Dead? In the limited sense of the rich at play, perhaps ves. 
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Carmel Bay Pacific Ocean 
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Basking Califomia sea tion 
Climbers over the rocks af Point 
Lobos State Reserve, a haven 
alse for sea otlers and commurants 
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Little Spuin in shape ard 
tratition, the Monterey Peninsula 
attracted Spanish colonists in 
the 18th century. Later the town 
of Monterey became the capital 
af Alta California—a huge 
province where colonial dons, 
masters of rancho= (0) miles jong, 
staged brull-agamnst-bear fights and 
all-night fandaneo 

After: Mexico prociainnd its 
independence from Spain in i821, 
citheens of the tolated colonial 
capital casvally changed flags In 
[A46, during the war between 
Mextcu and the United States, a 
Yankee naval officer, John D 
Sinat, declared Califortiia a 
U.S possession, Three vears 
later California’s frst constitution 
wae dri win Monterey’: 
Colton Hall, and in 1850 
ctutehood was proclaimed 
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Up periscope: JA spectator 
a eniidems United. states 
Linen C nampponsaniy hele 
lor the first time last June 
lo Pebble Heach 
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luck Nicklaus on his way bo 


? : 
. 1 - 
the 530,000 tion fiTize 





Up nudtence! The ver 
LLE ee Ld ik urna a | 


Monterey Jars Festival 


id Rae 53 an snduial 
Winn nap penne 
lInppesite!. Gaze bytes come 
fram pcross the werle tu 
hear Deere Gillespie’: 
marine trumpet, Roberta 
Flack’s throaly voice, 

and talented witemen trom 
he ia ii} atl 1 


Puri pe | 
offers a different attraction 
each month, ranging from 
fi FH yc ti leatival ba the 

Lnited Sintes Koad hacimneg 


Championship 


But dull? Not as lone as wind, Wave, anc shore stage theit 
unending contest 

L fuseel reat expected no Hollywood goddess to discover decy 
personal meaning 0 Lhe magnibcent seascape, sometinmcs 
stereotypes misiead all of ue 


l eatled on Kim Novak at her home near CarnieC“essential- 





by twe large circular slane rooms Sslucked like cheeses on a 
point above. the ocean, The sthkingly tewotiftul actress met 
me in jeans ane a sucde vest over a flowered blouse. After fix 
ked for an hour in ber famous 


husky Yorre abou the actral ni Lon cl hvine liesivle the SP il 





Ing me A cup of cotler, sive fa 


“This house wos for sule when [ wis making a movie close 
byes few vears geo.” she «aid. “The foe was so thick when | 
tame to see it that | couldn't tell much whout-1t, und the doo 
wus locked. But I could feel a certain magic in this setting. | 
bourht the house without secmg the insite,” 

she walked to a window and looked down on the foam 
create. Gulls wheeled over rocks. Cormorants skimmer the sea 
“The sea hae become mv chasest telptive,— she reflected, “Ane 
my greatest teacher. It teaches vou that thére's abwavs some 


thing stronwer than wou are, and that’s inpportant lo know 


Creative Arts Flower Along a Rugged Shore 


Arts and letters, and particularly paintings, have been (ar- 
mel: products ever ance the early 1900's, when o few San 
Francisco bohemians and Stanford University professors 
moved into the pines. About 800 artists paint full-time or part 
time now: some 65 callenes attract buyers 
ommothinuws tocne of the Larmel Art Associaton 


man in a woolly turtleneck sweater 


In thi 
Keith Lindberg, & burh 
bore the air of one whe has reached a certain plateau in life 
Thirty of his paintines decorated the walls in a one-man show 
A hundred tnends and callectors had come to honor him al a 
reception, same, perhaps, to invest $400 or so in one of his oils 

[t's a cumpettive marketplace, and Keith well remembers 


a 





i stroeele to succeed, “Six vears avo my paintines brouwecht 
4] eold on the streets. [ tracted grt for fool’ 
With vigorqus strokes Kerth pamt= still life and everyday 





5” he tole me 





ecenes: He has never tried to paint Loe sea, but he 1s in. the 
mold of the dozen artists-to whom T talked, in that he hnels the 
neninsula a ¢alming influence, conducive to goal work 

Lois Bennett, an pttist who depicts the sea, summed up its 
rontnbulion to creativity: “Every wive that hits the shore, 
even though it isn't painted, & felt bw someone.” She was work 
Ing on still another seas cifeet Wh hen Jf dina pend by her stucia 

Such luminaries as Jack London and photographer Echward 
Weston found inspiration in Carmel Robinson Jefers ttamped 
the coast and the mountains, forming word images that earned 
nim fo Place Anon the greatest 20th-century American POE tS 
Jeffers wrote of “old cypresses the sailor wind works inte deep 
seu knots.” He saw the hills 98 “joeeed country whe 
Lil falling meteor Will eve poy | 

“na furlong of cliff. on whieh the Pacific leans its 


wild weight" and tuilt there a stone house and then, besicle 





1nonnine 


He bought 


it, a tower, grim and medteval, three levels high, with a tim 
observation platform atop 
Wererhy f fa) tr 
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do when they proposed to scl herr Lil lo a develope 





i Wie Lip beer felling [HAI Lebe \4 Lene tri thal tre Wee 


Would come when we hod to stop farming.” Brimo said. “We 
hi) @ hotool chante. to sell Wii" hve aE Hi rule AVG 2olben tut 
long ago. But we're jost stubborn farmers: We love this land 


This is our lifeblood Now our backs are avainst the wal 

While taxes on the Chlello | ind have cone steal, up, pre 
luctwvily has gone down Brune cul off a fal artichoke with his 
| ii bi KecLknile, shi it te the hepri uy cl chow ed me one ol tte hea- 
cons the brothers want to sell “See that worm? That's the 
va ot the plume moth. All we con do with these damage 
artichokes 4 feed them to cattle” 

Thi ony Teme for the ST eT-IIcCKeE RSIS Thies Tasio4n | rl 
pesticide so toxic it cannot be applied by hand. Aerial spraying 
i Tequttt | ‘But here are =o mn Nays prow! 1 us raw thal 
cant take a2 chance. The dust might killa chilel’ 

There's another problem: a fungus attacking the artichoks 


Wh i 


rocks. “We have to diz up about 25 percent of the Hans VETS 
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Year in ire to rel ric rit it. Emi bits und be «hnieredd “We just 
irk ti Cn petic AV . 
\ ' rane this the br thier mere cre Fine hh Pogues. tom 
Farr and ul conservationists for an option on the 130 teres 
SC WLSIL to Lite ETS ES | ONnTpete Without o DUaTIMZe to 
thie fart colores! buildings cH NILSSIOM ATT AEIOS pute — 
del Bio Carmetu, not far from the Odella artichoke feldk 


(abinetmaker Harry Downie came to the missin from San 


Princisca tn 19.41 1 PCa OF few Windthen slates Lr here | 
im, 4] Venre ints be shpucoerct, Mes task tecume the complete 
f Praia lit |. i iil vi pe y—feri Nel need rr th fy Frit vide 
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Fists full of Hower buds, 

a farm worker low o basket 
near Castroville, which calls 
itself the artichoke cagatal of 
the world, The burs wif 

these thisthelike plants, prized 
lw qautinels crow plump 
ane meaty tm (California's 
milcoastal comoes. But 
lume Moet ancl rot elleeane 
threaten eles south of Carmel, 
and the oniy effective 

PES TCieS are both peerless 


for inhubited arcos; much of the 


cron may go bo the feeds 
if liek (nsteal af to the 
tobles of artichoke lowers 


restoration of the mission church and surrounding buildings 

Father Junipero Serra began the mission in Monterey liut 
transferred it to Carmel! in 1771. The fervent Franciscan was 
37 vears wld then and in frail) health, but he lived to establish 
another seven of California's 21 missions; A stone slab in 
Carmel's basilica marks his final resting-place, 

The mission quadrangle wis in ruins when Mr Downie 
came. The much-repaired stone bosilica bore hitthe resemblance 
to the original, and walls of adobe structures had melted away. 

Mr. Downie became historinn, architect, and, on occasion, 
piows thief: “Most of the silver and other paraphernalia had 
been taken away from the Carmel Mission to the church in 
Monterey. | was gradually restoring these to their original 
eotting—unoticially, you understancd—and then mv efforts 
(raw the enthusiastic approval of the bishop. He ordered 
evervthing returned that belonged in the Carmel church.” 

In a chapel off the basilica’s nave we stood before a ric lily 
owned statue of the Virgin. “She came with the first expedi- 
tion to Monterey,” Mr. Downie said. “When I tracked her 
down in a local home, she was in abride’s gown of the LRB0's” 

He replaced the termite-riddled dress form, found authentic 
raiment in Mexico. and built an ‘altar for the Virgin, 








Steinbeck Touch Transtornms Cannery Row 


In contrast to quitscent Carmel, Monterey, on the opposite 
side of the peninsula, bustles and get< bigeer, The navigator 
Sebastian Vircoino cast a practical eve upon the lorge bons 
When he found it in 1602. In a report that fixed the course of 
California's early history, he described a “noble harbor” bor- 
dered by fertile lands and inhabited by people “docile and ver 
fit to be reduced to the Holy Church...." He named the bay 
far the Count of Monterey, viceroy of New Spain. 

[t wus to find Vizcaino’s “noble harbor” that Spain sent Don 
Gaspar de Portola from Lower California 1764, He failed to 
perceive nobility on first sight, But the next vear, with a few 
aniciers and the redoubtable Father Serra, he founded a setthe- 
ment near where downtown Monterey stancls today 

The town served) Spain and then Mexico as Alta California's 
capital (on July 7, 1846, encht weeks after the Mexican War 
begun, Commodore John D. Sloat raised the American flag, 
having landed 250 seamen antl Marines without opposition 

Forty-five adobe, wooed, and stone buildings sustain the 
memory of Monterey’s vears 45 4 seal of government. But I 
like best the loncmarks of her other capital era, the creat ern 
of the sarchine, which began early in this century and continued 
until the silvery schools disappeared in the 1940's: Again and 
again | was drawn to the derelict shecls—part corrugated 
metal, part masonry, part risting clutter—that stand along the 
seven blocks of Cannery Kow (page 691) 

I'm hooked because I remember so well John Steinbeck’s 
first book about the Row, Do vou recull his captivating open- 
ing sentence? “Cannery Row in Monterey in California is a 
poem, a stink, a grating noise, a quality of light, atone, a habit, 
“nostalvia, a dream.” 

Steinbeck frequented the row in the 1930"s—"y large, thick- 
set man,” as Jean Ariss remembers, “usually wearing Jeans and 
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a shabby sheepskin cont.” [spent:an interesting afternoon mn 


the company af Jean, author of two novels, and her husband. 





Bruce, a writer, editor, and artist well known for his mura 

Thev saw Stetnbéck often in Edward Rickette’s laboratary 
on the Row. Almost os much 4 local legend as Steinbeck. Rick- 
fis Was a marine scientist and o freend to hundreds of Cun- 
nery Kow citizens. To Stembeck he also was critic, tutor and, 
on the: bork iite Me it ap Lurtez, ik 4 ollaboarator Hrs personalit + 
inspired the Cannery Row character called “Doc” 

Jean recalls spencing @ dav in 1939 with Ricketts and John 
and (aro) Steinbeck. reading the manuscript of another Stein- 
beck work, which as vet har no tithe. She remembers Ricketts 
saving to John; “This is a-fine book—vyour best. [t will win you 
the Sobel Prize.” The group spent the afternoon trving to think 
wp at title, finally agreeing on The Grapes of Wrath. Ane in 
1962, 5m veurs before his dleath, John Steinbeck went to Stock- 
hoim to receive the Nobel Prize for Literature 

Monterey old-timers—including those. who never read Can- 
nery Kew or its less well-known sequel, Sweet Thursday 
speak With deepest nostalvia of the Row's heyilay 

The explanation of that attitude lies not in the canning 
nrociss—alrcury work—but in the era Cannery Row reached 
t= zenith during the depression of the 1930's and World Ware I 
Fishermen's wives earned extra cash in the packing rooms, 
and itinerant {rult pickers knew acannery job would see them 
through « few months after harvest 

Eighteen canneries danked and tootedl; reduction plants 
converted! leftovers and surplus fish into fertilizer ond stock 
teed. A-hundred beats brought in their catch. Soon after Pearl 
Harbor, a jittery pilot spotted part of this armada and radioed 
that a Japanese fleet was bearing down on the mainland. Luck 
iv, the mistake wae corrected promptly 





Former Sardine Packers Welcome Tourists 


Wheat happened to the sardines? They were fished to death, 
many persons believe. Cithers sav pollution killed the fry, and 
Stil) others think that a clanee in ocean currents carrier! the 
echools to an wiliscovered happy fishing ground 

Now Testaurants and shops cater to towrats drawn by Stein- 
beck's prose. At one end of the Row a single cannery still oper 
nies, packing squid mainly for Greece and the Philippines 

“When Wwe can ett 
per, He showed me through the spotless but ailent packing 
room, no squid hil been caucht that week, “It's pitiful,” he 
said, “what Cannery Row's come to.” Huyl the tourists see it 
through Steinbeck’s eves, with fondness for rts rohust mist 

AS hating cdechoed, the peninsula's future Jookert bleaker 
than one of ber own foggy summer mornings Fortunately the 
military Look ip moe 
of the slack. Today three installations contribute vital payrolls 
Fort Ord, an Army basic-training center, the West Const 
Branch of the Defense Language Institute, located ot Men 
terev's Presidio, once the site of a Spanish fort; and the Naval 
Postgraduate Schon 
quartered in the famous ol! Hotel Del Monte The 
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long a part of the peninsula scene 


i university for career officers, heael 
Armed 
Forces not only are the lorgest employer, but t 
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ltinhian verve accents both dish 
Wii service at the Abnlonetti 
Restaurant ood Liberty Fish 
Market (ite of the moe 
pomilir an Alombere' 
Fishertiin & VWiluorl, the 
restive =[socialtees i squid 
In ber left hon Airs. Rosalie 
Liguen—rcook, waitress: gril 
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offers the “Alarty Special,” 
bake squid and e¢egpl ari 
Phe other platter holed: 
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nothicers and nontommisstoned officers who find the peninsula 
ae aad pl we tO Fetire, eling a continuing boom in real estat 
Earnvy on o chilly morning Lhe Wintel blusteréd, the San 
oarecl, inet Sun sparkled, and fog udded toward the lanl 
which [= | 5 i YH SUMLMEE MII =| 5 Tete | 
iirirerd =Car Li - lite fel aE of, bl | this ral 
Ae at retreats. the mv | eee hallow pools alive with 
interésting creatures. [ visited) pools al Point Lobos Sta 
Reserve, a tongue flicking into the Pacific seven miles south of 
he Deninstil. werk hundred persons descended to the 
waters edge to hear. naturalists talk about the tidal denizens 
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Hsea lions barked | a Kennel of hoarse bloodhounds 
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the summer at Point Lobos. “We're here to look, not to destro. 
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realy for the se i business of eating. When inserted the tip 
at my pen, the mouth quickly closed. Gul then it opened wide 
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Wandering a wisteland where: 

the cracked earth thirsts for rain, 

a family shops to fish ancl ol 

gniund canteens at a water hole 

Chey flee the Brazilian borklaned 
bnouwn os the sertau—heart of 

the Dreucht Polson, on ares 
larget than France atid West 
Gemunt. About avery ben vears, 
the summer rainy scason in the 
sertaa mysteriously treaks ths 

evele; then the lond withers under 
the tropic sun, and its people suffer 
thirst, huinger, and! occasionally even 
death, Rut rains always tome oval, 
atl the serlomenoer cling 


Covers by to thie darned thav lowe, 


BAST SUMMER (Our Lard granted us no winter, 
eenhor. For ws, this is the greatest of calamities.” 
The lone cowhoy who uttered this startling con- 
tradiction appeared to be clad in time-clarkened 
armor, as did his short-legeed mount. He looked like a 
tattered Don Quixote astride ao skinny Rosinante: 

I met him in the pasture that sometimes doubles as an 
airport at Quixeramobim, deep in the Brazilian hinter- 
land known as the serido, part of the vast region offi- 
cially called the Drought Polygon. Roughly 730 miles 
wide ond 1.000 long, the polyvgen occupies the extreme 
northeast bulee of Brazil, except for 4 narrow, well- 
watered strip along the coast. 

Studving the cowboy, | saw that his armor was the 
tractitional wniform, the “leather,” of the sertao vaguciro 
a chestnut-brown leather coat scarred with crudely 
hant-stitehed! patches: leather breeches and leather 
tlaves: o leather hat, beavy and black with sweat, Thick 
leather protectecl the horse's chest, and a leather apron 
shielded the richer 

The vaqueiro's speech was is clistinetive as his garb, a 
regional dialect flavored with Portuguese phrases long 
antiquated in the rest of Brazil. 

“Ves, this is a-sad land,” he sald,esturing toward iis 
scrawny herd tucked into the surrounding brush, and, 
bevond that, te burned-out felds of corn carver out of 
a withered) scrub forest, “No winter last summer,” he 
sighed. “Will we have no winter this summer, too?" 


Sometimes the Disaster Doubles 


Later, in the home of Jorge Simao, a storekeeper of 
Quixeramobim, 1 heard the explanation of this odd 
confusion: “The people here, the sertinejos, call the 
rainy season—roughly late January to carly iay— 
winter because then clowils and tain normally bring us 
relief from the tropical sun. But of course we are south 
of the Equator here, and those months are really summer 

“Byer decade or so, ‘winter does nol come to the 
sertaio,” Jorge went on. “That happened Iast vear, and 
vou have seen the desolation it brings. Our agriculture ts 
geared to planting in December and January, so that the 
crops will grow with the rain-and we can horvest in May 
and June. Then we can ride out the annual dry season 
But when there is no rainy season, our crops die, our 
herds starve, and our people, who love their lane, are 
altered to the wines” 

It was then January 1971, and so the sertio had been 
parched for more than «a year, Next winter was-at hand 
Tf it dicl not come, the sertao faced catastrophe 

As if reading my thoughts, Jorge smd, “Sometimes 
there is even a double drought—two verre in @ row 
without enough ron One of the worst was nearly o 
century ago.” 

Che great droweht of t877-1879 spread ruin in all nine 
Brazilian states that, in whole or in part, comprise the 
sertio, Ceara, in which Quixeramobim hes, lost half its 
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‘Sutulayv is full-belly day fora family of 
(luizada The weekly fenst, filling but 
hea cin starches, include: beans. var, 
1 bowl of mifiiec, anc @ peot of thin fist 
sew. With a dict chronically lacking in 
proteins and vithmins even in green 
VCRs, serioneios suffier extreme mali 


nition dunne craihtls 


1 spineless cactus (below) may offer a 
fatter future for the sertan. Cultivatian 
af the North Armencan pant could pro 
vide foruge for cattle th div times. Here, 
after the droweht broke. a cactus pad be- 


come: a. perch fora rain-slrenched fineh 





Drowsy Bedevils Aracil's Sertd@u 


population, half a million people died of 
thirsi, starvation, or disease while trekking 
to water on the const, and thousands more 
led to the south or to the Amazon River. To- 
day the sertao’s 13,500,000 people are the 
poorest ih Brazil 

[ wskedl Jorve whether a double drought 
Aniearer| to be in store 

“Noone can tell, But the countryfolk are 
wartried, They see that the fitth fra borrriva 
—the bank-borer bird, whose urrival foretell. 
rhin—has not pppeared Other signs from 
age-old lore also warn of drought: Beehives 
along the riverbed, quince seeds bine sterile, 
no-song of the thrushesin january. Bul, really, 
no one knows just when the drowght will 
come, or even why it comes.” 

Jorge was well informed. Meleorolovists 
who ure studying the drought phenomenon 
of the sertio have found no definite cause 
During summer, moist and unstable Miitsses 
of air over the Caribbean and Atlantic not 
malhy push southward toward Brazil and 
move intand. Clowdbursts may drench the 
certo and bevond, aod the lund thrives. But 








about once in a decade, the sertio gets only a 
few pitiful sprinkles, for some unexplained 
reasom. The studies of this puzzle go on, 
but meanwhile, so do the droughts, 


Countrviolk Flee a Stricken Land 


“TE you want to see what the drought really 
means,” Jorge told mer, “go deep into the 
couiinge.” Prom a ‘Tupi indian word, caatinga 
means “while forest” [t 2 a tortures thicket 
of low scrub, of therns and prickly leaves, 
and twigs as sharp as lanGes 

When bsaw it, Lundersteod its name, for it 
was the ehasth fray ii ob bones. | thought 
the veretation dead, but | was. wrong. 

young Jorze Simao, ir, who was driving 
me in the family jeep, explained: “Some of 
these trees may be centuries old. When the sun 
has no pity, they drop their leaves but send 
laproots deep into the cracked earth, seeking 
thal Mist drop of moisture 

“When the rains did not fall and the crops 
died,” Jorge, Jr, said, “many people followed 
the dusty trails out of the cantings, carrying 
on a burro what possessions they planned to 
stil, with the family strung out behind, the 
Foals and possibly a puz followtne along 
Thev sold evervthing ta @el pway from the 
sertag, to @ to industries in the south—in 
So Paulo ond Rio de Joneiro. Those without 
money bad bo sian up as held hounds in the 
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Pugeert frontier lands of Mato Grosso, We call 
COV rnh ageiades the ™ tht td ones 
len miles oul of Quixeramohim, the jeep 
oui oo no farther, Wr wiilkieec two mile 
lhrough rocks and sand, ducking unde 
thorny bushes, along what was once the bed 


of a stream. We climbed over the wall of a 





chned-up reservoir ancl found Senhor Horm 
Meneses, Vacuero and fanmer whe had 
refused to become a flavelaclo, He stood with 
ipick in fis hounds at the bottom of a hole 14 
feetdeep, where a trickle of moist Ire ippearcd 

row to TE efforts 

senhor Meneses, his wabnut skin dved even 
darker by 52 years in the brutal sun, told us 


Dhis spot alu nt = FICS Wie I Ti wired te baer 


in 42, and) pein dn 4S] and ‘58, but now it's 
THOMInE: pretty Wim. Ive jual got to keep 
ieging. The truck-can't get in here.” sUDENE 
the Brazilian Grovernment's northeast rlevel- 
opment agency, has a fleet of tank tracks thal 


, mT 1 J rt a 
bring water ta thirsty rancher 


Suits Davy Brings » Gloomy Omen 


Sembienr ; lenese< tolel we of his battle ATS 





the crowerhit | wore another man's leather 
for 22 years,” he said, using the local term {ar 
il hired hanec ‘| il 


now amt Jose all T have Last December | 


nN nol cond to fun 2Wwat 


had 19 cattle, and. corn and beans in the 
hele by the Pr eey Lieht riins fell in Januar 
ind February. Sumetomes they did not ¢ver 
hit the grownd before the sun bummed! them 
MY leather vot stiff—no moisture ih the 
ur. By St. Joseph's Dav all DASIUTe Wes Zone 


Phat cdav—NMarch 19-—the saint forecasts our 





Weather for the months aheach {ff We are io 
have o winter, it will rain on that dav. We 
fol up. with the sun and praved, but the sun 
nse no hiaae and burned our lane! till night 
fall Drought LOF CePLaLin 

| sold off nine cattle, and all the oats | 
ould cCaich, | wot a miserable price because 
the animals were thin. | dug and sametimes | 
Witte WACO er wrote! beds. } at the ' Laster hi 
mostatew dave. Many times I dug to rock 70 
feet chown, to find nothing 

45 We said good-bve, Senhor Meneses 
LT up, “ihe main thing ta keep 


7 But if owe iont have a 
Winter darn, we'll by liquiclated,” ‘| ie iE 
queiro obyviousty found no humor tm that 
renic worl, “iquiduated 

Adis , ey li bs t| alas bcd | HLT Sse. 
Urcacdy been liquidated, In Mav, when there 
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towns for food. Some looted grocery stores 
or plundered trains of their provisions. To 
ease these pressures, the federal government 
mounted i drought-relief program. Food was 
shipped in, and SUDENE organized “work 
fronts” to keep idle hands busy. 

A SUDENE official, Waldimir Leite, told me: 
“Within 45 days after we knew the harvest 
would fail, we were ready with plans for 
romeds, dams; wells. and irrigation projects to 
employ $00,000 men. This was tn the six- 
state prea that was hardest hit, because most 
af Hs 2,500,000 people are just’ subsistence 
farmers. We are proud of the results—no one 
starved ond no mass migration took place.” 

Ceara was one of the disaster states. There 
& SUDENE engineer showed me around o 
wark front where 6,300 men labored in two 
shifts to build a road and « reservoir 

“We hire evervone who applies, so long as 
he can show o certificate from his priest that 
he is at least 14 years old,” the erigineer said. 
The daily wage equaled about 40 cents. 

Next morning in nearby Imquatu | awoke 
before clawn to the sound of commotion m 
front of mv hotel I went down to find a dozen 
farmers and the botel porter. chattering ex- 
Citedivy about rain, ruin, rin. 

“Look at that beautiful sky," the porter 
said, pointing tow heavy black owercust 

“Woll it rain?” T asked 

“Probably not,” he said) “Heaven teases us 
a0me mornings but the caver soon burns ff.” 

An hour and @ halt later, the sun opened a 
space, but by 6:30 the sky was-covered right 
over again, Dashed spirits revived and people 
gathered in the street in front of their homes 
“Beautiful skw!” Theard on every side. 

The rain was short. By 7:10 it stopped, and 
by 7:40 the last puddle had cried. But people 
in Iquatu smiled that dav, They had had a 
sign that the drought might end. 

Cowboys Start Their Training at 12 

I drove northwest to Thu and the cattle 
lands along the border of the states of Ceara 
and Pina. Rocks, cactus, sun—a flinty coun- 
tryside. Here dwell members of the Feitosa 
clan, who settled the land early in the 18th 
century. The head of the clan, Maj. Manoel 
Feitosa. o tall black-haired patrician, wel- 
comed me to his manor in the village of 
fococ, He and his son bold 20 leagues of 
lanid—250 square miles. 

“We are always only beginning,” he told 
me "The drought reduces everything to cero 


ai4 


and we start over again, deluded by the 
serio, This year we lost all eur crops, but 
same Wells I had cug m that terrible drought 
of 1958 kept win drinking water. I store a 
year's supply of maniee so that my tenants 
can last through bad years. 

“My vaquelros put on leather at 12," he 
Said “Fathers train their:sons Vaqueiro fore- 
men are pid under o traditional system— 
one quarter of all calves they rear are theirs: 
But then-along comes the droweht, and they 
must sell their cattle just to survive.” 


Medieval Spirit Pervades the Sertio 


Drought may force the serlanejo to emi- 
grate. but he always yearns to return. I spoke 
ton vaqueiro who had! fed previous droucht. 
He said he had been working ina Sao Paulo 
tire factorny—“Realiy great, Well treatert, 
Good pay.” Then why had he returned? 

“I couldn't stand it away from the sertac, 
You know, senbor, a sertanejo loves suffering. 
Twe years of good times and I could not bear 
it anymore. So when my father wrote me it 
was raining here, | came back.” 

I explored this occ] line of thought with 
Artiino Sitassuna, professor of sociology jt the 
Federal University of Pernambuco. A special: 
ist In backland folkways, he acivisecl me: “Tf 
you remember that centuries of isolation have 
kept the sertanejo a medieval man, you will 
understand his gloomy thinking. Our religion 
and many of our festivals and dances come 
from the Portugal of the Middle Ages. Folk 
pageants now deac in the land of their birth 
are preserved here across. 400 years.” 

United Nations meteorologist Luis Aldaz 
amplified this: “The agriculture of the ser. 
tanejo remains medieval. The government 
hes built hundreds of reservoirs, but the sus- 
picious bucklonder, bound by poverty and 
wary of modern technology, does not irrigate, 
He will watch his crops die afew miles from 
water. The first recorded drought here was 
in 1583 when 5,000 Indians fed to the const 
from the ravages of dry weather. Flight or 
pious resignation are still the sertancio’s chief 
responses to the drought They will be. until 
someone helps him pump the water to his 
helds ged shows him how to use it” 

The sertanejo has long fought the innova- 
tions of science. When the government tried to 
Impose the metric system in 1874, le-rose in 
fury, turning over market scales, prochming 
kilos the work af the devil, and, im a bloody 

(Continued on pape 720) 


Nanortal Geogrupinc, November F972 


EY on ee Ny 

| Hea 

: | | 
ahs 


niin 


| 


ist 








Salt toretells the futwre 


wht kad tii i tt | Lil 
I i i L 4 i ey 
st U ; OT | i J Li 
GE l | Me 4 il t Wii li 
re 5 VLA re ri} a 
| j | i iT ii jo 
CPL. i et withdlew. Ea 
TE) PRL 6 I rau i 
! I Tt | 
, "Ee | ie | ae | 
Jett tt hee bee Lerrrvt 
| nuns wines wire 
j Le eT ak 4 I i | 


more. [nother are. 


rH mit in dust turned tou mud by a welcone showel at 
5 new pushes a atalled truck beaded with stones for building a da 
Phe Brazilian Government organized f47 euch emerocen wit 
rom in ri Mire ot Fale CoP al irm i THETA 
Pana RING ahait i train ae Cod) ‘The fren tert 5 
eriane joe to constr roads. cig crterms, wild dams, ane ca 
concn cn rehing Teno into TreecrVvor 

i, ith ork chom.  lubwrer ine th ihe wrohedt ie 
hemdoguarters right) for their pay, equal to about 40 cents a 

reir i tate artis in food Nearing tis turn th bone, & Lebel copes 

wk wide ti ich an allotrvent of tern reed beet for right). 1 


2 z T 
al | nan ||. Bul 


f tig 
LPL bal | | 


bhi 














Fun ba 
ines F 
ry rebirtl 
rth 





“Smash the Kilos” rebellion, celending the 
supremacy of his fthra tabout a pound) and 
arrobe (about 34 pounds) He kept his arrolae 
for Welehing his cattle, but he hac to accept 
the kilos for smaller items 

In defense of bis medieval relimous-con 
cepts, the sertanejo has fought even more 
funatically. In the 1890's one Antonio Maciel, 
called the “Counselor,” gathered 20,000 -sim- 
ple countrviolk around him ot his New Jeru- 
slem—it Cimnudos bo the State of Bahia. The 
Brazilian Government sent police detach- 
ments and 2,00) trogps againsl the “mon 
urchisis” in three expeditions, but the tough 
defenders routed the professonuls Finally, 
m 1897, the covernment dispatched 10,00 
troops. The sertanejos beld out for Loree 
months, inflicted thousands of tasualtes on 
the army, and died to the last man 

With this fanatical strain in his makeuy, 
the sertanem looks to relimon, rather than to 
scence, to cope with drought Driving south 
Lo Juageiro da Serte, TL encountered a hun 
dred-foot statue of Father Cicero Fomano 





latista, who serlanejos credit with a mira- 
cle in /889. As the people tell it, he was pray- 
ine for rain when the host turned to blood tn 
the mouth of a devout woman. Overnight his 





church became a onl of pilgrims seeking 
miraculous healing or the blessing af mis- 
ture from the skies 

The people of the tewn are comilertable 
with miracles and herb doctors. A wirrenecil 
old! street vendor offered me i sen horse and 
sand dollar, “Grind them and bol them in 
tea,” she saicL “(lures shoriness of breath.” 


Nature Finglly Redeems Hersell 


TF befit the sertiio at the tmacir of tt© seared 
aid scaring misery. Four months later | re 
turned. Tt was another lond—ereen, green, 
rreen everywhere, 

Paddle-wheel steamers on the Sao Fran 
cco River and every bus and truck carried 
homesick sertane jos who hed heared the word, 
“Tt is raining in the sertio!” 

The rain had fallen generously everywhere 

except around Inhanmuins, where Saint 
Lugia, on ber feast dav, had sent the people a 
chery that. their drought would not end (page 
ris). My friends there toll me with bitter 
pride that the saint is ever wrong 

Hut in the castings, all was aglow with 
life and color, Abundant blossoms im. party 
dress brightened the rocky gray sol 





Among men, too, it was party time. To his 
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Liberty Ranch in Rio Grande do Norte 
Deusdete. Pimentsa hae called the best rider: 
of the aren to 4 ert radi Hn rade, to cele 
brate the return of good times. | owatched the 
Neniorhance with Ranmundo Saares de Hrito. 
postimasier of Carnthas snd local historian 
“The contests of «kill ou see featured here 
duplicate fo vagueiro's daily work during 
roundup time,” he explained 

Just then a chocolate-brown bull Chimreen 
oul of a cattle chute pan two mounted men 
set off in pursuit. Pouncine hoofbents echoed 
my heartbeats as one vaqueiro leaned down 
to grip the Gulls tail, then abruptly threw 
and hobbler! the ea 

"Prizes co to the fall closest to the chute. 
strangest! horse, fasteet fall, beet nmder, and 
ig al throw,” Srhicl swt cy hve Les de Brita 

Y rainstorm broke up the vaguejada two 
hours Lanes [paige F2Z0R 27). Se eVeErvOne 
crowrlecd into the ranch howsefor refreshments 

“AO OTH® Can Say tatt peo bed car testival, 
eaid ‘the rancher. “Rain alwavs brn: io to 
the sertio. ” 


ln Change Lies the Sertan'’s Hope 


l needed] someone to put this morbid- 
us; parched-fertlle, forbidding-beautifal 

land inte perspective. I founcd my man in a 
Redemptorist priest from the United States 
Wit fail been Working in.one of the sertio’s 
bicnkest rezions—Sento Se on the Sao 
Friuncisco River 

Father Bernard Van Hoomissen {4 a hart- 
mischod man of 4, He hus seen a lot of the 
sertio., find be hae seen it without Minders 
"The sertaa has been in the grip. of ero 
nomic teudalsm,” he sar “In aren after aren, 
one Emmy has held the land and all the im: 
portant focal offices for generations. This 
must change, People must have ectucation, 
0o that they won't fear innevation and will 
express a larger Voice in their affairs. They 
must learn to try irrigation propects, Even 
mere impor ion perhaps, the povernment 
and the LA pole: must work together te trmeter 
licttor drvlancd farming methods Less than 

percent of the culiivated lanl bere con be 
Iirngated, tor Lhe resi, Lie UTeqg. costs out- 
weleh the benefits Wa Ss must be found to 
proviele more job+—anel (he trained sertane ios 
to tall tavern 

“Hi all these things happen—and I gm. cet 
lin In ivy heart that thev -will—then this 
benutitul land will become a garden that not 
CeVwen chrepet tie nin wWwilher . C] 
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swaying very slightly.” He was unable to 
pluck any prizes from his cel garden, and 
skepthes questioned his veracity. But within 
a generation his account has been verted 
by the discovery of o dozen species of garden 


eels, which follow a colonial way of life 


unique among the vertebrates. 

On summer expeditions to the Red Sea in 
1960, "70, and ‘T1, sponsored by the National 
Stience Foundation, the Smithsonian Insti- 
tution, and, during the third season, by the 
National Geographic Society, | have stuctied 
one species in this grouping of strange fishes. 
Co-workers were my husband Igor Klatzo 
nnd teams of my zoology students from the 
University of Maryland. 

Though we surveyed 16 garden eel colonies 
—most along the east coast of Israeli-occupied 
Sinsi—we concentrated] on two large ones 
near Elat at the head of the Gulf of Agaba 
Colony No. | lav just off Willy Halpert’s 
Aqua Sport diving center. Colony No, 2 was 
Jocated about a mile south wong the Israeli 
coast, near Hebrew University’s Heinz Stein- 
itt Murine Biology Laboratory, our base of 
operahons. 

The subject of our study, Gorgasia sillneri, 
wis discovered in the gulf by « traveling pen- 
cil salesman, Ludwig Sillner. Pursuing his 
hobby of underwater camera work, he pho- 
tograiphed a garden eel colony and collected 
an immature specimen off Aqaba A German 
ichthvologist, Dr. Wolfgang Klausewitz, 
named the species after Mr. Sillner. 

We could don scuba geor inside Willy 
Halpert’s diving center, walk out into the 
afternoon sun in an gir temperature often 
above 105° .F., and within moments subside 
into the 73° water of the Gulf of Aqaba. A 
short swim would take us to one of the 
largest known garden cel colonies. But our 
favorite dives took place early, when the day 
wie relatively cool, 


Undersea Desert Teems With Life 


Before an August dawn Ivor and I gear wp 
and head for the gulf. Groups of campers, 
scattered on the beach in bedrolls. resemble 
colonies of sleeping seals. (The Gulf of Aqaba 
has become a tourists" paradise.) 

Putting on ourface masks, we walk-into the 
sea. Once underwater, we turn off owr flash- 
lights and find our way by the strange uray 
of the day's first light: 

Down the slope of sand, in the underwater 
desert, the burlap-covered metal frame of our 


The Red Sea's Gardens af Eels 


blind looms as Incongruously as a-spaceship 
on the moon. Before 3 aum. we reach Colony 
No, 2. An oval nearly 300 feet Jong, the area 
supports more than athousand eels When we 
arrive. they are already swaying and writhing 
in their habitual ballet, but they drain away 
into the sand as we swim into the blind. 

In a few minutes we are settled, Lor, an 
enthusiastic wmateur photographer, adjusts 
his cameras. | am ready with o stopwatch on 
my wrist and «2 pencil and plastic pad al 
hand. Our air supply will last better than an 
hour and a half. 


Menu Offers Minuscule Fare 


We put our face masks to the Viewing 
ports and see that the eels have risen again— 
hundreds of them, proudly erect.as if standing 
on the tips of their tails, Some are so close we 
look right into their eves, yet they no longer 
ste us as objects from which to hide. They 
have accepted the blinc, the bubbles issuing 
from it, and the face masks gleaming in 
the peepholes. 

Most of the eels are feeding, facing into the 
gentle current. They are selectively plucking 
items from the menu-—tiny crustaceans, 
minute sea squirts, fish ems. 

The hemisphere of water in which each eel 
feeds has:a radius slightly shorter than the 
length of the fish's body. We have never seen 
one withdraw the tip of its tail from the open- 
ing of its burrow, which is a sinuows vertical 
hale in the sand lined with nics secreted 
from the skin of the tail. 

Just outside our blind a pair of eels engages 
in the ceremony of mating, Less: than six 
inches of sand separates their burrows, The 
olive-spantted male stretches toward the fe- 
mile, spreading and rippling his long trides- 
cent White dorsal fin. Distinguishing the sexes 
in Gergasta silinerd is casy. The male is 
larger, darker, and has a swollen appearance 
on the back of his beach (page 743). He reaches 
a length of three feet—longer than most 
other garden cel species. 

The female seems ta initiate external fer- 
Ulization by coming farther out of her bur- 
row, She entwines herself around the male in 
a single loop, The female expels her eges, ancl 
the male cjects his milt 

The time goes quickly. I see lor turn on 
his reserve air. He reminds me with « gesture 
that we have toe go. We return to the surface 
and head for the beach. 

(Continued on page 732) 
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tere SPROUTS amid the sea 
grass, garden eels earn their 
name from their colony's resemblance 
to bed of swaying plants. Moored by 
tail tips to murus-linied burrows, they 
eat What (he currents bring—tsh egos 
and other tiny marine life. Koch mate 
contrals @ territory 45 laree as hie 
ely can reach, nipping at rivals that 
dare intrude. 

Here the wary creatures feed while 
the author hovers motinnless: sbowe 
her blind 50 feet beneath the surface. 


As flighty asa desert mirage, the 
animals sink inte their homes when 
disturbedh Usunlly gracdusl, such o 
deappedrance can also be surprising: 
lv ewift Even when the scientists ex- 
covated ao burrow, its inhabitant tun 
meled off foster than they could chg 
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4 BRACEFUL AS DANCERS. fels Periarhi i 
BE ballet af murbehiapy Dveliriees of pmve- 
ment and invisshility of eges and milt pre- 
vented the author from ever recording the 
exact noma of fertilization, which is 
external as with met fishea Often during 
mating. male and female entwine their 
leliee (below) At oiher times, the male 
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Motor tiles maintain huremea al sew 
etal fernales Except eluting the mating 
period, the males five much farther fren 
the femmates than the few inches shown 
here, So one knows exactly bow or when 
the ecle change beatin 








Now the Red Sea’s silken surface is truly 
rel, reflecting the mountains that turn pink 
at sunrise, Bedouin passing_on their camels 
ive us & second look, but do not stop, It is 
nearly 7 aan, and we just have time for a 
warm shower wre breakfast before starting 
qur days work ot the Inborutory, where we 
keep captive garden ecls for study in cement 
atjuariums half filled with sand, 


Eels Retire for a Midday Siesta 


But the most exciting and rewarding work 
is alwoys in the sea At many. of our study 
colonies, we follow the cycles of garden eet 
activity around the clock. Most of the eels 
emerge from their burrows at least half an 
hour before sunrise At first they gingerly 
extend their heads, 2 mass.of periscopes with 
hig eves peering around in the semidarkness. 
Gradually, they stand higher and higher, 
mere and more appearing, until the whole 
field of eels has arisen. 

A passing fish or school of fish—less often 
a diver of motorboat—interrupts their feed- 
Ing and makes them duck for cover. But well 
before noon, sometimes as early os 9 o.m., the 
entire colony may start to sink out of sight 
for no apparent reason. Around 3 pom. after 
their midday siesta, the eels reappear, Their 
activity reaches on evening peak at sundown 
and continues unt! we have to use flash- 
lights to see the creatures. 

We learned that when the eels withelraw in- 
to their burrows at night and for their mid- 
day siesta, o remarkoble litth fish, 7r- 
chomotus wih, tekes over the feeding aren. 
l discovered this sand-<diver fish in 1964 and 
named it alter my son, Niki. Only about two 
inches long and atlormed with plumelike 
filaments, it esyapes predators by diving into 
the sand headfirst. 

A. series of night photographs, made by 
University of Marvland student Josh Wilken: 
fel, showed dozens, then hundreds, of the 
little sand divers materializing to feed at 
what would be the head level of the eels 
when they're op, a stratum from which the 
tiny fish could: quickly duck into the sand 
to evade an enemy 

With this nite arrangement of “sittings,” 
nature has allowed cels and sand divers to 
feed at the same rich table of plankton with- 
out being serious competitors. 

David Fridman, the Steinitz Marine Lab- 
oratorys collector and aquarist and one of 
Israel's most expert undersea nuturalists, 
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Worked closely with my student [Phy 'llis 
Anastos and me Catching an cel, we had all 
discovered, has tts problems Excavating the 


area surrounding the burrow was no help, for 


the fish could tunnel awav faster than we 
‘ould dig But David knew just how much 
anesthetic to squirt down an cel's burrow ta 
brim it out 

Phvilis would go to David, saying, “Will 
vou help me ecxtch an cel today in Colony 
No 2, please?” To study the mevernent of eels, 
Phvilis was experimenting with tagging by 
fastening a piece of colored cork te an cel 
with 2 fine thread (page 735). Thus she could 
plot the fish's changes of location. 

After three summers she learned it's mostly 
mijes that shift their burrows. A mole moves 
Close to a female—sometimes within an inch 
—for a few days, Phv'llis discovered, When 
all the ripe eges have been released, the male 


moves away and they both again occupy 


larger feeding hemispheres 

“But I've never been able to see the male 
leave his old burrow and dig the new one!” 
Phvilis hamentett. | 

Not one-of us hasever witnessed the change 
of location. Does the male leave his hole and 
swim to the new spot? Or does he take a sight 
on the female of his choice and burrow 
through the sand to a place next to her? We 
still don't know 


Hig Male Bullies a Youngster 


On the deep edge of Colony No, 2, Phyliisz 
and IT found S6 small cels clustered in less 
thin four square yards. Each young eel was 
six or seven inches long. By the time garden 
eels reach aleneth of ten inches,they seem to 
separate and scutter among the aclults. 

A bie male will often lunge toward un im- 
miture oc), sending the voungsier quickly into 
its burrow. When the odult'’s back is turned, 
the voung eel comes cut again, stretching 
farther ancl farther to catch what it cun of 
passing plankton before the large eel puts the 
smaller one down azain. 

Eventually, a young male must move mway 
until he i big-enouch te challenge the estab- 
lished males in choice feeding areas, or find a 
less crowded area he can defend and share 
with a mate. I think the young female cel 
may simply join a loval harem. 

We learned to predict where we could find 
our cele, At depths of from five to eighty 
feet, away from coral reefs but near the mouth 
of a wali, or desert watercourse, which on 
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it Chey lt Prey UPON & stav-pul population 

After all our shudv of mmrcden ects, we ore 
lett with one mijor Bay im our knowledge 
Whal happens from the moment an eee is 
relensect and fertilized until it develope into 
ib voung eel trving to find its place in a colony? 
We can ony smecuiite 

The garden eel belongs to the same group 
of téhes, Anguilliformes, a¢ the common 
Amencan, Ruropean, and Asian ecls. A tri 
cvel—like some of jis distunt relatives, in 
tluding the tarpon and bonefich—al one 
ctncGe BSssumit= Bn unusunl form krown asa 
leptocephalus, or “slender heac.” This is a 
fat, -welatinous larva generally a few imeches 
long. Transparent ond leafiike, it lives ac o 
mart of the plankton and shows [little more 
resemblance to an. adult cel than a caterpula 


docs Loa hay ttertty 
Elusive Larwa Spurs Further Stucky 


NMiarine biclknrets have broucht uy the le [} 
tocephall of many kinds of eels m plankton 
nets. By such characterstics as the number of 
vertebrie (which may trun bicher than 6000, 
rit 3 fairl “uniform within rach Species! 
came larvae can be matched with known 
alult species However, many eel leptocephalh 
tfescriberdl in scientific jurtinls have vel to be 
Haired With ther waaduit torms 

Hoping to raise leptocephal, P ve atlempted 


titicial fertiheation of marten e@ls. AO le HK! 


| fe ees Te Vel che we ye i mbren Buy! ae a ee | 
mocess With (hit experiment would not com 
paet the garrlen @él story 

For haw many months or vears cloee thi 
rorcen- eel leptocephalus live in the plankton 
before it setthes into the sund to jon oT Start 
a coionv? Cher wheal tine tho the Kndwn 
species extend their swav? How far south ints 
the Red Sea does Gergastu sitinen reach? 
Will we find it in the Indian Clcean? 

12 | ponder the many remaining question 
bout the Red See's gardens of eels, and the 
futwre tripe mowill take ta pet the answers 
| hod niacse [if remembering one Deri ti bias 
hive. Sion cuteni hes » | ie eer) wo the eels 
dance rbovthms to:a jerky jazz step as they 
stretch to grab passing morsels of fool ane 
then brace themeelve acuin, beac-in to th 
moving sea. They curve their slender bodies 
in hih arches, oll pointed one wav, like so 
many bie question MoarKs 

It 1s gins, as these 2racelw WWSTeCTIOus 
CTeHRLUTEes Ae felling me that there | still 
much te learn [ 





To make the hand quicker than the eel, 
ili ens resurt 1 to hprn lecs perers- 


thetic. Beedle acl of the drug tabove 


5 ial | | ™ i 

Ronin SOMO Mares a ory ee es pe 
aplirbedd) bo 20) eontes: the occupant eroeens 
emereesd pL! r| 1 abe Lore 


Student Phy thls (right) hover 


; rsthetized cel she his tuzee 
I i [i AS Owe i rl LAS eee 


Par heel ith athrea tied toa cork bobber 

LF . “| = i i Z : it 

ACOA? if hen prome ciaapyH are 

the cork réevenled that tf lay m Aiding ont 
rl Li] eae LT bee feedepoer BPE itteae ct 


trance. NW im divice the sew flier itn 


7 | 
rid for phot @¢) positions, which cas 


i 
c Teenie Liatds Harrow Diet with buns 
epoxy produced <n casts Ine liaw ! onl 
vheihy lodeer than the residents 





ay PaeleaTT as Creree Cpr Wahi hp / iy 








From National Geographic, 


a new series of books 


for preschoolers and early readers 


W [ENA CHILD begins to read, he PlMmpSes an exciting new world 
filled with all manner of wonderful things. He hungers to explore 
that world—and for years: parents have been urping Lhe Soctety to 
help by creating publications precisely tailored for the: minds of pre- 
schoolers and beginning readers, 

We moved carefully, for anything that we pul into those impression- 
able minds must be worthy, There were lone conferences with edu 
calors; child psychologists, and parents. And we went to the children 
themec!ves, to learn what kind of books most interest them. To cur de 
light, we found that experts and children agree with our own concept 
We could best combine entertainment and learning by producing 
books on nature, science, and geography 

Now, with pride, we offer our first series of books, a set of four, 
created especially for children 4 through 8. These are superb publi- 
cations, the kind you have wanted your child or grandchild to read 
Fach volume, 6% by 11 inches, contains at least 32 pages between hard 
cover. And every page glows with matural-color illustrations that 
match the GeockarHic’s own hich standards 

The four books are packaged together, and with them comes a 
unique publication that adds immensely to their value —and to your 
effectiveness a3 a teacher. tt is an illustrated guide for parents called 
“More About, 


qubject and a listofreference sources. With it, you can help your young 


‘containing background information on each book 


sters learn. Imagine the satefaction—the sharing of knowledge be- 
Iween them and you—as you answer their questions, give them facts 
that will inspire them to lear more about undemes lreasures and dogs 
and dinosaurs and lion cubs. If you are “grandchild-sitting,” Treading 
and learning together can be most rewarding 

Together, we can pul exciting knowledge into those hungry minds 
lear off the postage-paid order form attached and send it in. Then see 
for yourself, without obligation, how much these new books can de to 


broaden. a child's horizons, 
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Andersen Windows. 


The energy 
savers. 


To realize the most comfort from your heating and 

air conditioning, and to conserve energy and use 1t most 
efficiently, a home needs the quality construction 

and weathertightness of Andersen Windows. 

In the average home, about 60° of heat loss and gain 
oceurs through and around windows and doors. But with 
top quality Andersen Windows you can reduce 

heat loss or gain by as much as 15%, Andersen Windows 
are a beautiful way to cut heating and cooling costs. 
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A CHIEF EXECUTIVE OFFICER SPEARS HIS MIND. PORTION OF AN INTERVIEW WITH 
JOA), LOGAN, PRESIDENT OF UNIVERSAL OL PROQOUCTS COMPANY, DES PLAINES, ILLINOIS 


Q: Its said that Americas known supplies 
of oil and gas wont last the century. 
Can UOP solve that dilemma? 


A: No company in the world has a broader 
capability than UOP to provide the 
technology needed. 


QO: What are the facts? 


Az Take ihe enefgy-gap. In the last 30 years, our company was. the 
leader In doubling the machanical energy from-a barrel of crude. Bul 
the nation’s most assured long lerm energy source is coal. UOP is 
exploring processes to make crude oll from coal...at an affordable 
price. We Can aso. make SupSlitule natural Gas from coal, And we can 
even make high-sulfur soft coal a respectable fuel. We're working on thal 
with Gommonwealth Edison in tha Midwest right now. Coa! offers 
8 tramendous energy potential! 











Q: Cleaning up the environment is a burz-word, too. 


A: Understandably. The nation is creating more 
pollution than energy. UOP has a converter for cars 
[hat removes most exhaust pollutants, And the con- 
verter will remove pollutants for the life of the auto if 

used with lead-free high-octane gas. Gur company 
nas the broacest line of air-pollution control 
devices in the world. For ridding cement 
plants of that pall of dust, For ramoving 
bad odors from chemical plants. For 
eliminating nitric acid fumes 


UOP has the know-how and hardware 
lo both create new energy-sources and 
assure Waste-free use of them. Aighi 
now. We intend to do good—and 
make money. | find that exciting! 


= 
| Write to Office.of The President for detads on: | 
ot) { ) WOP's stake in the Energy and | 
Ai i pi 
‘A Environment Crisis 
J ii )UGF s toial (apobilitien : 
a LAP Wniversal Dil 
Products Company | 
| 
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Die Pigines, WWimots 60018 
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1973 bumpers So here are the 

are tougher. bumper discounts 
Allstate promised you. 
The better the bumper, 

the better the discount. 





Towrher bitmperw could 
TAT ETel waving bo 
ATES Cir uavoore, Bo 
in [OPO we tade you a 
promis, We said we'd 
give you a break on 
nube in@uarance wien 
buunpers gol tougher 
ta We pe Metta 

our promece, Alletate ia 
mVing &¥verv Lewd cer 
aod in thm country oa 
Le a or 
dimount on collision 


The better tise borripeer, 
the better the diaccemni 
ne if you he 

conmsMcring » 1&74 car, 
Core on in and see os 
about your LOTS bimpes 
discount. | While wou're 
nt it, ask abet our other 
rieccierte oh ata 
iruronce. Woe have oe 
mies ot tl 

We're irving to mae 
driving a Poud Ling 
amin, and tertted bumpers 
are ib Fodc start 


With wa, a promise 
Is Pring, 


Allstate 


You're in. good hanes. 


Do it nght with o new Kodok pocket 
Instamatic 60 camera. The one that wont 
weigh you down, yet gives you all the 
features you could osk for. 

Like the built-in outomotic exposure 
control for taking pictures indoors and 
out. Plus a superb f/2.7 Ektor lens. Even 
a coupled rangefinder for extra-precise 
focusing. And it uses self-powered 
magicubes for fash. 


The Pocket 60 takes the new fo... 





little drop-in film cartridge. You ’ 


get big, sharp. 3% x 44-inch 1% 





Travel light. 








color prints. Or color slides. 

To show these new small slides, 
there ore new Kodok pocket Carousel 
projectors, (You con also get adapters to 
show them on any 2 x 2 projector.) These 
new Pocket projectors, in stylish black 
with wood-grain panels, ore only a little 
over B inches square. And yet, they take 
a full 120-slide tray 

see the Pocket 60 at your photo 
dealer's. It's less than $128. 
Kodak makes your pictures 


count. Pree ert for hoge ecihoet opens 


New Kodak pocket Instamatic’60 camera. 











Amid all the talk about luxury cars, 
one simple fact stands out. Cadillac 
commands the greatest owner lovalty 
of any American-built car. Figures 
continuously show thar the percentage 
of repeat Cadillac owners 1s;among the 


highest in the automobile industry, 


SY We /} WSC iyi Cie CUED The real question is: Why? 
jin (it “0 , Mii. Why do the overwhelming majority 


of Cadillac owners return to Cadillac 


when they are ready to buy anorher car? 


Cadillac owners themselves give 
many reasons. Riding comfort. Resale 
value (traditionally the highest of any 

car built in the land). Dependability. 
Handling ease. Quality of workmanship. 
Performance. Durability. Stvling. 


But it all seems to add up to one thing— 
owner satisfaction. In the car. 

And in the men who gell and service the car, 
If you don’t feel this kind of loyalty 

toward the car you are presently driving, 
maybe it's time vou visited 

your authorized Cadillac dealer. 

Maybe it’s time for you to drive a Cadillac. 
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How often has it happened? Tow re 
scanning through this Magazine, just That qualit 
you do ge on, almost reluctantly, T hen great 
rewuular reader of this mugaine, if you Call make — a 
Because you've already begun to 
wl 
ting your life unduly 
and abilities. 1 is surprisingly, disarm 
Yet. with ¢qual regularity, Nikkor 
cameras. Because the Nikkormat 
want to grow in photography. 
Iwo ways to find out: See your 
Nikon Inc., Garden City, N.Y. 11530. 


looking at the pictures and capuions 
wou come back again 
appreciate the fine photographs on 
develop a photoer ipher® seve. And 
The second SHEP) rs, Of course, the 
Ve hove such a camera. The 
ingly simple to use, People have 
mat OWnNe4>r have crossed the line 
is part of the Nikon System, the 
ihe Nikkormat grows with you. 
Nikon dealer. or write for 
Subsidiary of Ehrenreich Photer 


the first time through. Suddenty you lets iate 

Sop Curing pubes. Your attention 1s you apprec 
That's the kind of impuct o great 

these pages. there just might be the 

recomnizing a aood photograph is the 

reht camera, One that can respond to 

Nikkormat PTS 

graduated from instant-loaders to 

between amateur and professional 

most complete in Jamm photog 
ls the talent, the creative spark 

details. And ask. too, about 

Optical Industries, Inc. Dept. NG. fiat 


diverted, arrested, captured. Finally 
tographs 
F Gm, EO 

photouraph can hive. ll youre a 
makings of a phi ographer in you 
first step in being able t create your 
Your credtive inputs without complica- 

Despite its professional reputation 
Nikkormat without missing a click 
photographer without changing 
ruphy. As Fast wnd as Tiras you 
within you? There ure 
The Nikon School of Photography. 
(In Canada: Anglophoto Ltd, P-Q.| 


Nikkormat. The beginning of your involvement. 























The real 


The lifeblood of our technological 
civilization is energy from fossil fuels 
Bul easily accessible domestic 
resarves continue to diminish as 
damand steadily increases 


The ideal 

A practical way to harness the pure, 
clean force of (he sun, source of évery 
snérgy form man has sver koown. 





Man must perfect techniquas-to oxtract 
fram nature's abundance greater 
guantities of supplomental anergy, 
Pemaps giant sateiite solar calla 
perhaps proven sate atomic fiasion, 

Or perhaps he-will be ancouraged 

lo seek greater yeild from known natural 
reserves and synthetics withoul disturb- 
ing either the ecology or the economy 


Whaiever the-answore, they mustbe 
Found white we still have ihe energy to 
find them 


AilanticRichfiesidCompany << 





Do you huve that litth impulse to say “no no” fast, bot the aod natural sweetness gives 


whenever you set your littl one enjoying them a senso of satisfaction and well-being. 
something with sugar in it? Nutritlonists say that sugar, as an important 
Lots. of mothers have this prejudice. But, in carbohydrate, has a place in a balanced diet. A 


fact, sugarcanoftendokids quiteabitof good, diet that includes the right kinds and right 
Sugar puts in the energy kids need in a form amuunts of protein, vitamins, minerals and 
kids like. It not only helps youngsters stoke up -—«f ats, a8 well as carbohydrates. 

Sugar. Ht isn't just good flavor; it's good food. 





Super teiciialie tedkaLadiestieamias 
New York, New York 10001. _ 
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“You've Got tobe Kidding! 
A-T-O. We help all kinds of people by Norman Rockwell 
get their plans off the ground. 


Constructs s another primary area where A-T-O Construc fon is an ideal time for Installing an 
products and services play laadership roles Automate” Sprinkler fire protection system. 
Big jobs, smal! jobs, we're there And, ifthe abo ove site was protected by Advance 
An exatnole is the steal vasebbcdioeele' shown here Industrial Security, the barefoot vocalist would 


scene of an impromptu lunch concert. Our Safway nave had io do nis thing elsewhere 


division, originator of tubu ars stocl scaffolding, is Construction... itfust wouldn't 
Read Ota ers f a) . 5 LT a Conc tte TI aef | fy Ort OL] ——_—_— on eee ee 
[- | 


also a major supplier of heavy-duty shoring for be the same without us! 
concrete structures, 
Huber, cssick and T, L. Smith divisions smooth and 
pave everything from intarpl; an [roadways to 
Frnt erstate highways. A fast, efficient way lo move 

material around construction sites is with asSecott 
Mi diand ruck crane 





bell 





For o 29" a 20" print of thie Norman Rockwell pa 


Let te ben P lLdalee! elt ela ftrer Franmknen j 


ind mail thre c ren bl ickriey rman oo ofack onm Ten iria a 


Tapside, our Essick division is the pacasatting 
producer of evaporative an GOolers make-up alr 
S¥SIems and the pisiocaddin bh maker of pumps that apply 
mortar, plaster, sealants and firepe oting materials. 


| 

| I 
AeT)Q) inn. PO. Roe 120M, Willdaghhy. Ghia +4054 | 
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Kersey is the world’s leading manufacturer of 


| 

| 
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battery powered mining equiomen| a nn J 
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If the heat this summer convinced 
vou that vou ought to have central 
air conditioning to help you get through 
nex! summer, vour York Dealer® could 
havea proposition for vou. [tea basic 
exchange of favors. Do hima favor 
by letting him install York Central Home 
Air Conchitioning now, and he'll do you 
afavor by seeing toit that you clon t have 
to pay adime onit before May 15, 1973, 
assuming, of course, that you have 
Aa good credit rating, 

What's more, some York dealers may 








eas for your wnt now than they 
will next Vear, 


charge 


So why wait? And take a chance on 
waiting even longer after the heat hits, and 
our men are working twelve-hour shifts 
just to keep up, Call your participating 
York Dealer today. He'll show you how 
vou can be cool from the first hot day 
next summer— without putting 
any heat on your wallet this winter. 


YORK == 


York, Perinevivania 17405 





"Participating dealers only 
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What it means to have the Flying Won your side. 
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You get a big, tough chassis. 


sOnd-carryi ing Cup mbit of all 

motor homes is measured by a 
oficial ta WW tpros eight 
rating system. No matter which 
Winnebago you choose, from tie 
tmnliiest to the lorgest. you'll get o 
chassis, slecnng, suépernsion and 
brakes that have been carefully 
mite to the 


| vehicle 


aime of the moter hire 


You get more 
standard equipment. 
Win 


nniaines!. 
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Winnebago gives you 
a complete Warranty and 


coast to coast service. 
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Every day Qantas flies to Australia. Qantas also flies the 





Peninsula 


A DISTINGUISHED RESORT. Ina land of great beauty, o 
reer af dietinetion Ole world eleganer: plus latter day anienities 


faoll en thine famous courses | Vebhle Beach, Spvalass Hill, ed 
Dhl Marti Baveeh ced “Term: (luk orivilierr 1 iTT=-BETIEE 


lnviine and ensually elegnt dress in the evening. That's Del 
Nionte Lodee. ns resort for all seasnom 

Deol Monte Lodge Pebble Beach, Ca 93953 

A PLACE POR LIVING. If the favored land, a realty eervice of 
mlintilitv. Magnificent homes and homesites, ten thound 
Oollars to one halfimiltion Coendominiime. fentale Thai's Del 
Monte Hoty, oxchuaive agente for new properties in the five 
howard gone parkland of Del Monte Forest: ‘There's place for 


Co bene, Whatever Sourinterest= and manne 


Del Monte Realty Company 
495 Calle Principal, Monterey, Ca 93940 











Loodey proce fies lou cops, 
Phniee: prambeer prnicht, cers cherle, 
and an l-plete band, 





most 747B5. And to serve you, all these people fly along. 


The easy-to-use fine camera. 
For weddings, soi test nee 
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Youre holding at 10,000 feet. 





And sudde 


i happened io 18 planes in the crowded 
skies over We York City. It could happen 
again. To your city. 

For most of us, a power failure is hardly 
more than the inconvenience of no lights or 
ait conditioning. Cor others, it is a serious 
threat. To life, And property. 

it’s hard to understand why every hospital 


operating and emergency room isn’t protected 


by a standby power system. Or all airport 


runway lights and control towers, Ur crow ded 


public places, industrial complexes involving 


: Fath) 
wolatile processes, water and sewaeze Pianis. 


Check your police and fre departments, 
The hospital that cares for vou. Your local 


| i 4 . 5 | a, r 
arrport. [he place where you Work. Tour 


children’s school 

Find out which facilities are protected with 
standby power. And which aren't. 
ind wiry not 


Your life might depend on it 


; =H , i Ww _ 4 / 


the city disappears: 


For a free copy of “The Night The Lights 
the New York Times account ot 
the 1965 Northeast power failure, write to 
Caterpillar Tractor Co., Dept. o27G, 
Peoria, [llinois 61602. 
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HAVE YOU CAUGHT YOUR 
WATCH MAKING ADVANCES? 


You become attached to your watch, you 
look after it, give ita home and what do 
VOU ask in return? 

A little faithfulness. 

Bur some watches are so ungrateful 
they I! pull a fast one. They ll lie and cheat 
until a man is forced to turn elsewhere. 

Hopetully, to an Accutron” watch. 

Ithasno balance wheel to get unbalanced 


All srintess soeel 
S185 


Accutron Pare, Dey “RD” 
bocted afaitiat ocommoan wiairch ._hoeards 


ACCUTRON * BY BULOVA 


Aloe dial, silver and white marker 


Cher sryiet from S110. 


and cause it to take liberties with its hands, 
It has no Mainspring to pet unsprung 
and make ic run.ouron you, altogether. 
Instead, every Accutron watch has a 
tuning fork movement that's guaranteed to 
keep it faithful to within a minute a 
month.* 
Month after month, 
Even when nobody's looking. 





Date resets imstantiy.. Pro 
will be adjusted to this 
tolerance, if necessary, if returned to Accutron dealer from whom purchased within one pear from date of porchase 


* Timekeeping 
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Chassis tubes ore a mojor couse 
of TV repoirs. $o RCA presents 
more than 50 models without a 
single chassis tube. 


A 
= i eo a a a — 
| Ltt eT u | va Colt 1 at Ried Bate 
| = 1 
sy i E 1 t 1 L. | 
: " Lf a t i i 
lj | . t 1 
= . baal =i - i _ 
| } i | | I 1 te 
L ll i 
1 | 
‘| ~ Tw | lf! t 
‘| ia — - I 
a it 3 & 
F ial i 5 i 
‘a 
| | Shura = — ie 
aa F r Ploy i ‘ 
-— = = i ee. 
i 1 = 
i 
- Prey ] 
i = i 
I a 1 iE . | 
= 
rl F | T hb | 
= 
. és, ||| 


aE! rf . r 7 . 
' . : ¥ 


A stronger guarantee becouse... 
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Simple automatic tuning. : niin I ‘ efit inert © 
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Color you can count on. 
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Complete with a new 
Super Chromacolor 
picture tube, even brighter 
and sharper than famous 
Zenith Chromacolor. 


Complete with 
a new 100% 
solid-state chassis, 


Complete with 
one-button color tuning. 





Complete with 
one of color TV's 
cOnBEE idelseelsis(-is 


‘Complete aieractstiie 
quality and geppmcaniity 
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almost a collector’ item. 
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5 Pen in vermeil. 


The Parker | 
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| A Ridcewsy reflects your taste. It doesn’ t dictate i it. 


- FREE: 
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Teach himtodial“O” _ 
and he'll always have a friend. 


Of all the important things your child should 
learn, there's one he ehould learn rieht away, 

That's how to dial “O" when he needs help in 
a hurry and doesn't know the number. Because 
the telephone operator ls a friend who wants to 
help and, what's more important, can help in an 
BMNereency. 

It's important. Itimay oven be critical. 
Because a frightened, crying child's ability to 
dial“O” could save a life. Your child's lite. 

Maybe yours, 

Teil your child not to be afraid to call, Atter 
all, 100,000 times a day, the sick, the injured 
and the frightened dial “O" for help, 

We know handling emergency calls is too 
important a job to learn on the job. So our 
operators learn in practice sessions, where they 
receive simulated calis. How to get an ambulance, 
How to alert the fire department, How to 
contact medical help, 

Our operators not only learn how to get the 
right help in a hurry but, what's more, they know 
the incalculable value of staying on the line, 
reassuring the caller wotil that help arrives, 

Of course, the extra time and training that 
operators receive in order to handle emergency 
calls costs extra money, But it's worth i. 
Because you know theres always belp on the 
other end of your telephone line if you dial "0" 
ATAT and your local Bell Company. 
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Find out how the American 
Quarter Horse can fit into 
your commer of the world by 
writing for free information 
to Dept. NG. 


THE AMERICAN 
QUARTER HORSE ASSOCIATION 


Poo, Box 200 Amarillo. Tessas 7910S 
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ALSO Old Canadian and U.S. postage 
Blatpa. All genuine, Plosa complete 
Miustrated Canndian Stamp Catalog; 
Sevp jen cents for mating. 


GRAY STAMP COMPANY 


Dept. N6 — Toronto, Canada 
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Kremente jewelry, A heavy ovrriarcor J4er coo gives these meces much of the wearing quality and. all 
of the nich beauty of solid Karat gold. You will always lake special pride in giving this finer pewelry 


at Chnatmas tor berthechays anMiVeTrsa Hes Id the wedding attendants... or to yourself, 


Tape Farget-me-nat lected £22.50 Foring: BO nnd 219" Greer £74 Jode focena Mectioce DY Corel Faronge Be S Mectince PISS Gremeh Ps So 
Center, laare Fine Cone Boch $0 Jide racelet PPO [480 ek) fide Bihy PEP BiscetiaEnriceyg: BEE. ere ET fisieeh TD 
bakt. Geld Gora! Bing 877 39 Ceol besort B22 37 Corel Faring PD See! Bech 21 eel Getting EL 
Bicttom fore Cet links Er 0 Fle Fock EE Gel eke P75 OTe Tock £4. Tie Clie $M: Setruboted Leonid CoP lots PTS Vie Pack 3250 
taht Gaolel ter preter’ wari Eres ete he j= Bee leethpite gilt ere dv lskle wheteeer flee peealig om mele 
Wide tor deee |ugtnrted Soeblsi footy £ = 


oF © har tio® Leroi Pier etl, oe tar aie PF 


F i ; | 
F \ ‘ad FF PE hea SINCE 1866 - MORE THAN 4&4 CENTURY OF FINE JEWELRY 
Yi 










A LITTLE BIT OF PURPLE PROSE ABOUT LEARNING 
TO SKI. 


A lot of people will give you this thing 
abut the courage of the first man whe 
ite on ovater, 

We wuld reapectfully mupestent thicat 
he hod nothing on the first guy whe 
strapped honscli to a parr of oak staves 
and headed fur the nearest mountain, 

Whoever he was anidlwherever he 
rine, anyone Whe's learmed that 
same coh) way wall tell vou that ef the 
first skier had nothing else, he hod cuts, 

In foect, until quite recently, gulls wos 
the most inportandt sengho mredient ov 
lewrving to shi. 


A dramatic development, 


wer the lost 1 years, a new rmctlod 
of wk instruction bas been developed 
aml pas feetiod at Roalijengtters, 


Weeullitthe Vceclerated Ski Methuial™ 


(formerly khoown as Gl}, UH you huve 
oven a shiral of deste, plos coal cue 
ordination tepick up this magasine, you 
con leurn tu ski the Aveclerwted wow. 
Cauts is th loner the pivotal require 
rcrit. 
A great idea. 


Drsteuel al versie! wea cerl a pra aol 
hor 7 fot skis and sending wou onto 
the bith, the Acecleroted Shi Method 
works you up to bullsiee procuolls. 

our Drs} losin es on 49 pch weir: 
tines Khas, TP] you con walk von ean eet 
wrdgessied corn Cibasae 

Unee you've mastered the rhythm 
arid pone confides yi move up ty 
olinch, mid-length, training skis. When 
YO have thom con yucred, you nave on 
to skis which are standard for your 
weorelit anid baci. 

Instendd of strug ling for days wath 
“herringbones” und “sidestepping” you 
will be suing, unissiatiod, im your very 
fret howe. You will amute vourelh 


Some fabulous plans. 


; Learning te wit Us ant inpasstble, 
It ‘satlwer rout | HS Ve! 4 
Serngias old yuri. 







At Rillington We've pul together 
dMWAinhy inexpensive learn-tu-ski 
Vacations, whieh include everything 
but your "hieg-joluna.” Whe latest fiber 


Hloks skis, mounted with the meat od-: 


vaneed release bindings. Top quality 
boots and poles. Flundreds of dollars 
worth of hetter equipment than mest 
bediimers boy far thetic vien, 

All thin, plus lifts, plus lesson, coats 
Hl lor a 2-duy intreductary weekend. 

lor 5 dove odd-week, we theow in ui 
ew extras ond chore $70. Tf vou con 
ewingt fF duye. the prive is just $05, 

Dont expect any miracles. with the 
Weekend plan unless you can put te- 
felther three or four weekonds back-to- 
buck. Rut if, at the end of a Feday mid- 
Week vueution, you're met a measnabdy 
proficient skier, thea vuuw ore vers 
probably uitewelable. 

Some ferrific skiing. 
Ones yeos leurn,. youl fine that Kill- 
infor wea't bore vou, There are four 
riintai to ahi. Ameang the more 
than four duven trails, you'll lind the 
lonmees? ome cust of the Kockoy Wits. 

CH owe clever infta, ane. the mew Kall- 
ington goncolu. tv the longest ski lift in 
the word! And, as you might expect, 
there ure o dreat muinv pluces to. rest 
Vurllr byerean ural puck Lp yor apirits 
when the Lifts howe closed, 

Fates (he's ur morkotny director | 
(handler will send you the facts," 

| Fimter (handler 

$35 Kilbingtton cid 

| hillington, Vernvont 08751 

lf we know old Foster, he'll bse: 
lutely bumburd you with brochures, | 
puny teletss: conned all diya, 
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this weekend? 


One of these days, you're going to get fed 
up with TV, crab grass, barbeque smoke, 
and that whole dull story. 

Youll look hard at your life style and 
ask voursell, “is that all there is?" 


Because when you're restless, there's 
always the usual. Like why not drive up to 





the loke? Jom the chain gang on the high- 
way for five hours both wavs. Some fun, 
huh? Or how about a [6-hour pilgrimige to 
see the big gume. Worth it? You decide not. 
Come s on TV, anyway, Yawn. 

Then one day you happen to look up from 
your hedge clipping and see the answer far 
whove Vour buttoned down boredom 

The answer is a Beecheraft Bonanza, 
Flying off to all kinds of freedom. All kinds 
Of ointniguing places, All kinds of adventure 

“LH check into that.” vou think. You do. 
“But what ts all this weird stuff Can. | 


drive one of these?” You can fly one of 


hese. And yore enierimg an exclisive 
fraternity tn the very finest birplune mide 
anywhere, Ry anybody. Your own personal 
Beechcraft Bonanza, A legend in our times 
The most respected and sought-after single 
ehgine airplane in the world 


| Pilot? 


jou doing 


The usual? Again? 


You're surrounded by personally selected 
colors, fabrics, carpeting and appointments, 
marvelling at the quiet comfort and un. 
believable scenery. And youre moving 
into a Weekend of fun and adventure at 200 
miles an hour. 

Hours before the rest of the world is off 
ihe freeway, you re in your trout stream or 
on the beach. And vou're thinkimg there'll 
be weekends when 
youll Want to stick 
around home hase. 
And just fly, For the 
fun and beauty and 
soniude of it. 

Next time youre 
staring al a dull week- 
end, start oul oan 
the biggest adventure 
of your life; Head 
lor Vour Beechcraft 
Dealer. Or maybe 
you prefer to go 
the route of the un- 
coupon below. I 
really doesn't matter 
which way vou go, 
As long a5 vou go up, 
in Your own Becch- 
cralt Bonmnza. 

THIS IS NOT A COUPON! 
asartof an un-coupon. Uf it isa't aocrimeto cut 
| ep a page in Nathonal Geographic, (taught to be 
However, wh faved dandy gilt fer you, and wed 
[ie yet ho ser for i. Mew! 

SEND FOR YOUR FREE ADVENTURE KIT, You'll pet one ot 
[he Mas tascinating? mapa of the U.S.A you ye-eeer 
sein Anywhere. Really a tun and adventure chat te 
set you Tree tiom tie dill routine A special calculato 
inthe kil Shows you. iow clase each adventure ig in | 
pleatan! hours of Geachcratt flight. Everything yoo 
want in know (ainost) aboot Tying i answered in 
thre interesting gift kit exclusively for readers of 
Malianal Gengraphic, WRITE ON YOUR LETTERHEAD | 
TO, Beech furcralt Corporation, 977) £ Central | 
Wichita, Kansas 67201. Ask for the Beechcraft : 
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Those who sit in judagment ofa plano come Bach's fugues. Rellability. above all, will 

from many Dranches of musical figure hard In the outcome of every rock 

acniievement. But they al! look for the same concert 

signs of truth to emerge. Toall these points. Yamaha pianos pleag 

Responsiveness, for instance. isalways dqullty a5 charged. 

Called upon—especiaily When a New COM ice one at your nearest Yamaha dealer. 
certo |s being tried. But whatever you do—don't sentence your- 
Clarity must come forth—as in the case of seit to life without.a plano, In fact. we'd rath 
enunclating vs blurring the inner voices of eryou Duy another plano than no piano at all, 
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ARE YOU 
RUNNING AROUND IN CIRCLES, 
_ PLANNING YOUR t COMPANY |} INSURANCE ? 
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YOUR USFEG AGENT CAN HELP YOu 
STRAIGHTEN THINGS OUT. 
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sinessman of the hiehest calibe confidence:as you would your doctor 
ane you can trust fer competent. or lawyer. Your USFEéO agent... listed in 
personalized counseling that helr your Yellow Pages. Call him for 
Sec! 80 Tec] ; Whe VO Waive hele Ii SCTE Ty things Lt with 
Rusiness SOVESERES From office insurance plannme for your protection 
buildings ; 1 fac lo Warehouse 
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